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EDITOR’S NOTE 


Issue 1 of Volume 6 introduces some changes in ERA presentation that 
are designed to improve the utility and readability of the journal. Certain 
type sizes and typefaces have been modified to improve readability and data 
element identification. More significantly, the Table of Contents has been 
numerically coded along with the running heads to allow more expeditious 
location of subject categories in the abstract portion. 

The subject arrangement of abstracts is based on primary and secondary 
levels; primary levels are designated by two-digit numerics and secondary 
levels by four-digit numerics. The abstract body is arranged in numerical 
order and the running heads carry both the numerics and their word 
equivalents. The Table of Contents is given in both numerical and 
alphabetical orders. 
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ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting and 
indexing coverage of all scientific and technical reports, 
journal articles, conference papers and proceedings, books, 
patents, theses, and monographs originated by the U.S. 
Department of Energy, its laboratories, energy centers, and 
contractors. ERA also covers other energy information pre- 
pared in report form by federal and state government 
organizations, foreign governments, and domestic and foreign 
universities and research organizations. The user should remain 
aware that ERA coverage of non-report literature is limited to 
that generated by Department of Energy activity. 

ERA is comprehensive in its subject scope, encompassing 
the DOE’s research, development, demonstration, and techno- 
logical programs resulting from its broad charter for energy 
sources, conservation, safety, environmental impacts, and 
regulation. 

ERA is available on an exchange basis to universities, 
research institutions, industrial firms, and publishers of scien- 
tific information. Federal, state, and municipal agencies 
concerned with energy development, conservation, and usage 
may obtain ERA free of charge. Inquiries should be directed 
to the Technical Information Center, P. O. Box 62, Oak Ridge, 
Tennessee 37830. 

ERA is available to the public on a subscription basis from 
the Superintendent of Documents, U. S. Government Printing 
Office, Washington, D. C. 20402. The subscription rate for the 
24 semimonthly issues including a semiannual index and an 
annual index is $184.00 for domestic subscribers and $230.00 
for foreign subscribers. The semiannual and annual indexes are 
also available separately to subscribers. The cost for the 
semiannual index is $18.00 (domestic) or $22.50 (foreign); the 
annual index is $33.00 (domestic) or $41.25 (foreign). A 
single issue costs $5.55 (domestic) or $6.95 (foreign). 





Published by the United States Department of Energy, Technical Information Center 
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HOW TO USE ENERGY RESEARCH ABSTRACTS 


@ ABSTRACTS IN ENERGY RESEARCH 


Report number 


Abstract 


Abstract 


ABSTRACTS 


The principal elements of abstract entries for a 


typical research and development report and a typical 
technical journal article are illusirated below. 


Date of publication Contract number Availability 


Author(s) Title Corporate 





)' ‘Hydrogen scattering cross section, 
TH(n,n)'H. “Stawart, L: ‘(Los {Alamos Scientific Lab.,7 NM 
(USA)). Jul 1979. ‘Contract W-7405-ENG-36. 17p. Dep. NTIS, 
PC A02/MF AO1. 

The status of the hydrogen scattering cross section is 
reviewed with particular emphasis on standards applications. The 
ENDF/B-V evaluation is described in detail and compared with 
experimental data. 58 references. 








Journal citation Date of publication 


Author Title 








48072 wrk downhole flow of a/gas—particle 
mixture. Stokes, V.K.(Foster-Miller Associates,Anc., Waltham, 
MA). J. Fluids Eng.; 100: No. 4, 410-413(Dec 1978): 

a Assuming that a gas—particle mixture behaves like a 
homogeneous gas, in which the slip velocity of the particles is 
negligible, the various flow regimes in one-dimensional downhole 
flow, including the effects of gravity, compressiblity and wall 
friction, have been investigated. It is assumed that the flow is 
isothermal and that the wall shear can be accounted for by an 
| empirically determined friction factor. 








e INDEXES TO ENERGY RESEARCH 


ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). These indexes are cumulated semiannually and 
annually. Each index is preceded by an introuction that 
details the organization of the index and the principles 
by which it was compiled. The reader is referred to these 
introductions for information not found in che index 
examples that follow. 


eCorporate Index 


Technical report literature is indexed using the name 
of the organization or institution responsible for the 
issuance of the report. 


49343 (LA~7899-MS) 
'H(nwn)'H. Stewart, | 
(USA)). Jul 1979. Contract 
PC AQ2/MI AOl 


cross section, 
Lab., NM 
Dep. NTIS, 


Hydroger 
(Los Alamos Scientific 
W-7405-ENG-36. 17p. 


scattering 


is indexed as: 


Los Alamos Scientific Lab., NM (USA) 
Advanced laser 
ment proposal, 4:48249 (LA 


fabrication 
7619-P) 
"Hin.n)' H, 4:49343 (LA 


fusion target esearch and develop- 


Hydrogen s s section 


7899-MS) 


e Author Index 


Each author’s name is indexed in the form appearing 
on the document abstracted, with the exception that 
given names are reduced to initials: 


Stewart, L., Hydrogen scattering cross section, 'H(n,n)'H, 
4:49343 (LA—7899-MS) 

Stewart, M.D., See McInroy. J.1., 4:49280 

Stewart, W., See Dean, J.W., 4:48543 

Stimson, J., Reproduction, growth, and survival of Enewetak 


corals, 4:49200 (NVO—0703-1, pp 56-59) 


eSubject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, or 
both specific to these entries are arranged alphabetically 
under the entries. 


HYDROGEN 1 TARGET/NEUTRON REACTIONS 
Hydrogen scattering cross section, 'H(n.n)'H (Above 100 
keV, review), 4:49343 (LA—7899-MS) 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROLOGY/RESEARCH PROGRAMS 
Inventory of advanced energy technologies and energy con- 
servation research and development: 1976-1978. Volume II. 
Prepared for the Committee on Science and Technology, 
U.S. House of Representatives, Ninety-Sixth Congress, 
4:48749 


eContract Number Index 


DOE technical report literature is indexed using 
contract numbers. This index contains the contract 
number with corresponding abstract and report num- 
bers. 


W-7405-ENG-36 Los Alamos Scientific Lab., NM (USA) 
3:49698 LA-tr—78-45 
3:49857 LA—7224T 
3:49863 LA—7235-MS 

California Univ., Livermore (USA). 

Lawrence Livermore Lab. 
3:49386 UCRL-—52456 
3:49431 UCRL-—52405 


W-7405-ENG-48 


@Report Number Index 


Technicai report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. While not 
reports, patents and conference papers are indexed here 
as a matter of convenience. 


LA- 
7899-MS 
LA-tr- 
78-69 


4:49343 Dep. NTIS, PC A02/MF AO1 


4:48158 Dep. NTIS, PC A03/MF AOI 
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SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of 
bibliographic information entered into DOE’s computerized bibliographic information system. 
The six-digit category numbers are utilized as if they were three pairs of two-digit numbers, the 
first two pairs being used to arrange the abstract content of Energy Research Abstracts. The 
following listing includes the totality of the 40 first-level and 294 second-level subject 
categories used. Because each issue of ERA announces only those documents becoming 
available during a semimonthly period, some subject categories may not be represented in every 
issue. The complete subject category scheme with scope notes is available as DOE/TIC-4584-R4 


from NTIS for $7.00. 


COAL AND COAL 
PRODUCTS 


Processing 

By-Products 

Properties 

Waste Management 
Environmental Aspects 
Reserves and Exploration 
Mining 

Transport and Handling 
Combustion 

Marketing and Economics 
Health and Safety 
Regulations 


PETROLEUM 

Reserves 

Geology and Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Marketing and Economics 

Waste Management 

Environmental Aspects 

Policy, Legislation, and 
Regulation 

Transport, Pipelines, and Handling 

Properties 

Storage 

Combustion 


NATURAL GAS 

Reserves 

Geology and Exploration 

Drilling, Production, and 
Processing 

Products and By-Products 

Health and Safety 

Marketing and Economics 

Waste Management 

Environmental Effects 

Artificial Stimulation, Plowshare, 
etc. 

Policy, Legislation, and 
Regulation 

Transport, Pipelines, and Handling 

Properties 

Combustion 

Storage 


OIL SHALES AND TAR 
SANDS 


Reserves and Exploration 

Site Geology and Hydrology 

Drilling, 'racturing, and Mining 

Oil Production, Recovery, and 
Refining 

Properties and Composition 

Direct Uses and By-Products 

Health and Safety 

Marketing and Economics 

Waste Research and Management 

Environmental Aspects 

Regulations 


NUCLEAR FUELS 
Reserves 

Exploration 

Mining 

Feed Processing 
Enrichment 

By-Products 

Fuels Production and Properties 
Spent Fuels Reprocessing 
Transport and Storage 
Marketing and Economics 
Waste Management 
Environmental Aspects 
Health and Safety 
Regulations 


FUSION FUELS 
Sources 

Processing 
By-Products 

Transport and Storage 
Health and Safety 
Regulations and Policy 
Waste Management 
Properties 
Environmental Aspects 


ISOTOPE AND RADIATION 
SOURCE TECHNOLOGY 
Physical Isotope Separation 
Radiation Sources 

Isotopic Power Supplies 


Vv 


HYDROGEN 

Production 

Storage 

Transport 

Marketing and Economics 
Safety 

Industrial and Commercial Use 
By-Products 

Properties 

Environmental Aspects 


OTHER SYNTHETIC AND 
NATURAL FUELS 


Hydrocarbon Fuels 

Alcohol Fuels 

Inorganic Hydrogen Compound 
Fuels 

Solid Waste Fuels 

Liquid Waste Fuels 

Gaseous Waste Fuels 


HYDRO ENERGY 
Resources and Availability 
Site Geology and Meteorology 
Plant Design and Operation 
Regulations and Licensing 
Economics and Management 
Environmental Aspects 

Power Conversion Systems 


SOLAR ENERGY 

Resources and Availability 

Economics 

Environmental, Legal, and 
Institutional Aspects 

Solar Energy Conversion 

Photovoltaic Power Plants 

Solar Thermal Power Plants 

Ocean Thermal Gradient Power 
Plants 

Solar Radiation Utilization 

Solar Collectors and Concentrators 

Heat Storage 


GEOTHERMAL ENERGY 
Resource Status and Assessment 
Geology, Hydrology, and 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legal and Institutional Aspects 





GEOTHERMAL ENERGY 29 
(CONT.) 


Economic and | inancial Aspects 

Environmental Aspects and Waste 
Disposal 

By-Products 

Geothermal Power Plants 

Geothermal Engineering 

Direct Energy Utilization 

Geothermal Data and Theory 


TIDAL POWER 
Regulations 

Economics 
Environmental Aspects 
Tidal Power Plants 
Wave Energy Converters 


WIND ENERGY 
Availability (Climatology) 
Regulations 

Economics 
Environmental Aspects 
Wind Energy Lngineering 


ELECTRIC POWER 
ENGINEERING 
Power Plants and Power 
Generation 
Environmental Aspects 
Power Transmission and 
Distribution 


NUCLEAR POWER PLANTS 

Power Reactors, Non-Breeding, 
Light-Water Moderated, Boiling 
Water Cooled 


2 Power Reactors, Non-Breeding, 


Light-Water Moderated, Non- 
Boiling Water Cooled 

Power Reactors, Non-Breeding, 
Graphite Moderated 

Power Reactors, Non-Breeding, 
Otherwise Moderated or 
Unmoderated 

Power Reactors, Breeding 

Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

Regulation and Licensing 

Economics 

Process Heat Reactors 


NUCLEAR REACTOR 
TECHNOLOGY 


Theory and Calculation 

Components and Accessories 

l'uel Elements 

Control Systems 

Environmental Aspects 

Research, Test, and Experimental 
Reactors 

Plutonium and Isotope Production 
Reactors 

Propulsion Reactors 

Reactor Safety 


ENERGY STORAGE 


Magnetic 


2 Compressed Gas 


Pumped Hydro 
Capacitor Banks 
llywheels 
Thermal 
Liquefied Gas 
Chemical 
Batteries 


ENERGY PLANNING AND 


POLICY 

Energy Analysis and Modeling 

Economics and Sociology 

Environment, Health, and Safety 

Natural Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 

Waste Heat Utilization 

Conservation 

Supply, Demand, and Forecasting 

Policy, Legislation, and Regulation 

Fossil Fuels 

Hydrogen and Synthetic Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources and 
Power Generation 


ENERGY CONVERSION 
MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 

l-uel Cells 

Electromechanical Converters 


ENERGY CONSERVATION, 
CONSUMPTION, AND 


UTILIZATION 

Buildings 

Transportation 

Industry and Agriculture 

Municipalities and Community 
Systems 

Education and Public Relations 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 
Internal Combustion Engines 
External Combustion Engines 
Electric-Powered Systems 

Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 

Emission Control 

Alternative Fuels 


MATERIALS 

Metals and Alloys 

Ceramics, Cermets, and 
Refractories 

Composite Materials 

Polymers and Plastics 

Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic and Physical Chemistry 

Organic Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion Chemistry 


ENGINEERING 


General Engineering 


, Facilities and Equipment 


Lasers 
Heat Transfer and l'luid Flow 
Materials Testing 


ENGINEERING (CONT.) 

Safety Engineering 

Vacuum Engineering 

Electronic Circuits and Devices 

Waste Processing Plants and 
Equipment 

Combustion Systems 

Underground Engineering 

Marine Engineering 

Pollution Control Equipment 

Power Cycles 


PARTICLE ACCELERATORS 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and lon Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 

Radiation Instrumentation 

Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 

Miscellaneous Instruments 

Well Logging Instrumentation 


EXPLOSIONS AND 
EXPLOSIVES 
Chemical 

Nuclear 

Explosion Detection 


ENVIRONMENTAL 
SCIENCES, ATMOSPHERIC 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL 
SCIENCES, AQUATIC 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL-SOCIAL 
ASPECTS OF ENERGY 
TECHNOLOGIES 


Social and Economic Studies 
Assessment of Energy Technologies 
Environmental Impact Statements 





BIOMEDICAL SCIENCES, 


BASIC STUDIES 
Behavioral Biology 
Biochemistry 
Cytology 

Genetics 

Metabolism 

Medicine 
Microbiology 
Morphology 
Pathology 
Physiological Systems 
Public Health 
Agriculture and Food Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicity 

Other Environmental Pollutant 
Effects 


HEALTH AND SAFETY 


GEOSCIENCES 

Geology and Hydrology 

Geophysics 

Mineralogy, Petrology, and Rock 
Mechanics 

Geochemistry 

Oceanography 


PHYSICS RESEARCH 

Astrophysics and Cosmology 

Atmospheric Physics 

Atomic, Molecular, and Chemical 
Physics 

Fluid Physics 

High Energy Physics 


PHYSICS RESEARCH (CONT.) 
Nuclear Physics 

Radiation and Shielding Physics 
Medical Physics 

Solid State Physics 

Theoretical Physics 

Mathematical Physics 


65 PHYSICS RESEARCH (CONT.) 
90 Communication, Education, 
History, and Philosophy 


70 FUSION ENERGY 
Plasma Research 
02 Fusion Power Plant Technology 


99 GENERAL AND 
MISCELLANEOUS 


01 Management 

02 Mathematics and Computers 
03 Information Handling 

04 Law 

05 Civilian Defense 


CORPORATE INDEX 
AUTHOR INDEX 

SUBJECT INDEX 

REPORT NUMBER INDEX 
CONTRACT NUMBER INDEX 





SUBJECT CONTENTS (ALPHABETICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of 
bibliographic information entered into DOE’s computerized bibliographic information system. 
The six-digit category numbers are utilized as if they were three pairs of two-digit numbers, the 
first two pairs being used to arrange the abstract content of Energy Research Abstracts. The 
following listing includes the totality of the 40 first-level and 294 second-level subject 
categories used. Because each issue of ERA announces only those documents becoming 
available during a semimonthly period, some subject categories may not be represented in every 
issue. The complete subject category scheme with scope notes is available as DOE/TIC-4584-R4 


from NTIS for $7.00. 


ADVANCED AUTOMOTIVE 


PROPULSION SYSTEMS 
Agriculture and Food Technology 
Alcohol Fuels 

Alternative Fuels— Automotive 
Analytical and Separations 
Chemistry 

Artificial Stimulation, Plowshare, 
etc.—Natural Gas 

Assessment of Energy Technologies 
Astrophysics and Cosmology 
Atmospheric Physics 

Atomic, Molecular, and Chemical 
Physics 

Auxiliaries and Components— 
Accelerators 

Availability (Climatology)—Wind 
Basic Studies—Environmental 
Basic Studies—Environmental 
Basic Studies— Environmental 
Batteries—Energy Storage 

Beam Dynamics, Field Calculations, 
and Ion Optics— Accelerators 
Behavioral Biology 

Biochemistry 


BIOMEDICAL SCIENCES, 
APPLIED STUDIES 
BIOMEDICAL SCIENCES, 
BASIC STUDIES 


Buildings—Energy Conservation 
By-Products—Coal 
By-Products—Nuclear Fuel 
By-Products—Fusion Fuels 
By-Products—Hydrogen 
By-Products —Geothermal 
Capacitor Banks 

Ceramics, Cermets, and 
Refractories 
Chemical—Energy Storage 
Chemical—Explosives 
Chemicals Metabolism and 
Toxicity 

Chemicals Monitoring and 
Transport 

Chemicals Monitoring and 
Transport 


Chemicals Monitoring and 
Transport 


CHEMISTRY 


Civilian Defense 


COAL AND COAL PRODUCTS 
Combustion—Coal 
Combustion—Petroleum 
Combustion—Natural Gas 
Combustion Systems 
Combustion, Pyrolysis, and 
High-Temperature Chemistry 
Communication, Education, 
History, and Philosophy 
Components and Accessories— 
Nuclear Reactors 

Composite Materials 

Compressed Gas—Energy Storage 
Conservation—Energy Policy 
Consumption and Utilization 
Energy Policy 

Control Systems—Nuclear Reactors 
Cytology 

Design, Development, and 
Operation— Accelerators 

Direct Energy Utilization— 
Geothermal 

Direct Uses and By-Products— 
Oil Shale 

Drilling and Production 
Petroleum 

Drilling, Fracturing, and Mining— 
Oil Shale 

Drilling, Production, and 
Processing — Natural Gas 
Economic and Financial Aspects— 
Geothermal Energy 
Economics—Solar Energy 
Economics—Tidal Power 
Economics—Wind Energy 
Economics— Nuclear Power Plants 
Economics and Management 
Hydro Power 

Economics and Sociology — 
Energy Policy 

Education and Public Relations— 
Energy Conservation 

EHD Generators 


viii 


Electric Power—Policy 
ELECTRIC POWER 
ENGINEERING 


Electric-Powered Systems 
Automotive 

Electrochemistry 
Electromechanical Converters 
Electronic Circuits and Devices 
Emission Control— Automotive 
Energy Analysis and Modeling 


ENERGY CONSERVATION, 


CONSUMPTION, AND 
UTILIZATION 


ENERGY CONVERSION 


ENERGY PLANNING AND 
POLICY 


ENERGY STORAGE 
ENGINEERING 


Enrichment—Nuclear Fuels 
Environment, Health, and Safety 
Policy 

Environmental Aspects—Coal 
Environmental Aspects—Petroleum 
Environmental Aspects—Oil Shale 
Environmental Aspects— Nuclear 
Fuels 

Environmental Aspects—Fusion 
Fuels 

Environmental Aspects—Hydrogen 
Fuel 

Environmental Aspects—Hydro 
Power 

Environmental Aspects—Tidal Power 
Environmental Aspects—Wind Power 
Environmental Aspects—Electric 
Power 

Environmental Aspects—Nuclear 
Power Plants 

Environmental Aspects and Waste 
Disposal—Geothermal Energy 
Environmental Effects— Natural Gas 
Environmental Impact 

Statements 





ENVIRONMENTAL SCIENCES, 
AQUATIC 

ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 
ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 

Environmental, Legal, and 
Institutional Aspects—Solar Energy 
ENVIRONMENTAL-—SOCIAL 
ASPECTS OF ENERGY 
TECHNOLOGIES 

Exploration —Oil Shale 

Explosion Detection 

EXPLOSIONS AND 
EXPLOSIVES 


External Combustion Engines 
Facilities and Equipment— 
Engineering 

Feed Processing—Nuclear Fuels 
Fluid Physics 

Flywheel Propulsion 
Flywheels—Energy Storage 
Fossil Fuels—Policy 

Fuel Cells 

Fuel Elements—Nuclear 

Fuels Production and Properties— 
Nuclear 


FUSION ENERGY 
FUSION FUELS 


Fusion Power Plant Technology 
Gaseous Waste Fuels 


GENERAL AND 
MISCELLANEOUS 


General Engineering 


Genetics 

Geochemistry 

Geology and Exploration— 
Petroleum 

Geology and Exploration— 
Natural Gas 

Geology and Hydrology 
Geology, Hydrology, and 
Geothermal Systems 
Geophysics 


GEOSCIENCES 
Geothermal Data and Theory 


GEOTHERMAL ENERGY 
Geothermal Engineering 
Geothermal Exploration and 
Exploration Technology 
Geothermal Power Plants 


HEALTH AND SAFETY 
Health and Safety —Coal 

Health and Safety —Petroleum 
Health and Safety—Natural Gas 
Health and Safety —Oil Shale 
Health and Safety —Nuclear Fuels 
Health and Safety —Fusion Fuels 
Heat Storage—Solar 

Heat Transfer and Fluid Flow 
High Energy Physics 

Hybrid Systems— Automotive 
HYDRO ENERGY 


Hydrocarbon Fuels 
HYDROGEN 

Hydrogen and Synthetic Fuels— 
Policy 


Industrial and Commercial Use— 
Hydrogen 

Industry and Agriculture—Energy 
Conservation 

Information Handling 

Inorganic and Physical 

Chemistry 

Inorganic Hydrogen Compound 
Fuels 

INSTRUMENTATION 


Internal Combustion Engines 
ISOTOPE AND RADIATION 
SOURCE TECHNOLOGY 


Isotopic Power Supplies 

Lasers 

Law 

Legal and Institutional Aspects— 
Solar 

Liquefied Gas—Energy Storage 
Liquid Waste Fuels 
Magnetic—Energy Storage 
Management 

Marine Engineering 

Marketing and Economics—Coal 
Marketing and Economics— 
Petroleum 

Marketing and Economics— 
Natural Gas 

Marketing and Economics— 
Nuclear Fuels 

Marketing and Economics— 
Fusion Fuels 

Marketing and Economics— 
Hydrogen 


MATERIALS 

Materials Testing 
Mathematical Physics 
Mathematics and Computers 
Medical Physics 

Medicine 

Metabolism 

Metals and Alloys 

MHD Generators 
Microbiology 

Mineralogy, Petrology, and Rock 
Mechanics 

Mining—Coal 

Mining —Nuclear Fuels 
Miscellaneous Instruments 
Morphology 

Municipalities and Community 
Systems—Energy Conservation 
NATURAL GAS 

Natural Resources—Policy 
Nuclear—Explosives 

Nuclear Energy —Policy 


NUCLEAR FUELS 
Nuclear Physics 


NUCLEAR POWER PLANTS 


NUCLEAR REACTOR 
TECHNOLOGY 

Ocean Thermal Gradient Power 
Plants 

Oceanography 

Oil Production, Recovery, and 
Refining —Oil Shale 

OIL SHALES AND TAR 
SANDS 

Organic Chemistry 


Other Environmental Pollutant 
Effects 


Other Materials 
OTHER SYNTHETIC AND 
NATURAL FUELS 


PARTICLE ACCELERATORS 
Pathology 


PETROLEUM 
Photochemistry 
Photovoltaic Power Plants 
Physical Isotope Separation 


PHYSICS RESEARCH 
PHYSICS RESEARCH 


(CONT.) 
Physiological Systems 

Plant Design and Operation— 
Hydroelectric 

Plasma Research 

Plutonium and Isotope 
Production Reactors 

Policy, Legislation, and 
Regulation—Petroleum 

Policy, Legislation, and 
Regulation—Natural Gas 
Policy, Legislation, and 
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01 COAL AND COAL PRODUCTS 


1 (ORNL—5671) Fossil energy program. Quarterly 
progress report for the period ending June 30, 1980. 
McNeese, L.E. (Oak Ridge National Lab., TN (USA)). Oct 
1980. Contract W-7405-ENG-26. 426p. NTIS, PC A1l9/MF 
AOl. 

This quarterly report covers the progress made during the 
period April 1 through June 30 for the Oak Ridge National Labo- 
ratory research and development projects that are carried out in 
support of the increased utilization of coal and other fossil fuels as 
sources of clean energy. These projects are supported by various 
parts of DOE including Fossil Energy, Basic Energy Sciences, 
Office of Health and Environmental Research, Office of Environ- 
mental Compliance and Overview, Economic Regulatory Adminis- 
tration, Policy and Evaluation, Resource Applications, by the Elec- 
tric Power Research Institute, and by the Tennessee Valley Au- 
thority and the EPA Office of Research and Development through 
interagency agreements with the DOE. 


2 (ORNL/TM—7483) Fossil energy program. Prog- 
ress report, July 1980. McNeese, L.E. (Oak Ridge National 
Lab., TN (USA)). Oct 1980. Contract W-7405-ENG-26. 
120p. NTIS, PC A06/MF AOl1. 

This report - the seventy-second of a series - is a compendi- 
um of monthly progress reports for the ORNL research and devel- 
opment programs that are in support of the increased utilization of 
coal and other fossil fuel alternatives to oil and gas as sources of 
clean energy. The projects reported this month include those for 
coal conversion development, chemical research and development, 
materials technology, component development and process evalua- 
tion, technical support to major liquefaction projects, process and 
program analysis, fossil energy environmental analysis, coal prepa- 
ration and waste utilization, coal preparation plant automation, at- 
mospheric fluidized bed coal combustor for cogeneration, technical 
support to the TVA fluidized bed combustion demonstration plant 
program, fossil energy applications assessments, performance assur- 
ance system support for fossil energy projects, international assess- 
ment of atmospheric fluidized bed combustion technology, and 
PFBC systems analysis. 
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3 (DOE/ET/13046—T20) First design review: min- 
utes of the review (Deliverable No. 22). (Memphis Light, Gas 
and Water Div., TN (USA); Fosier Wheeler Energy Corp., 
Livingston, NJ (USA)). 1979. Contract AC02-77ET13046. 
18p. NTIS, PC A02/MF AO1. 


4 Catalytic dewaxing of lubes in reactor fractionator 
. Chen, N.; Wang, I. (to Mobil Corp). US Patent 4,213,847. 
22 Jul 1980. Filed date 16 May 1979. vp. 

A process is described for catalytic, shape selective hy- 
drodewaxing of lubricating oil fractions with improved viscosity 
index of the lubricating oil product. The process comprises intro- 
ducing such fraction to an intermediate point in a vertical column 
of a hydrodewaxing catalyst maintained at hydrodewaxing condi- 
tions, introducing hydrogen to said column below said intermediate 
point for flow upwardly in said column, maintaining a temperature 
gradient in said column from a maximum below said intermediate 
point to a minimum thereabove whereby higher boiling constituents 
of said fraction are caused to flow downwardly as liquid counter- 
current to said hydrogen at conversion conditions while lighter 
constituents of said fraction and conversion products are caused to 
flow upwardly as vapor concurrent with said hydrogen resulting in 


dewaxing conversion of different constituents at different levels of 
sever ity, withdrawing liquid lubricating oil products from the 
bottom of said column and withdrawing from the top of said 
column distillate lubricating products having improved viscosity 
index by reason of lower severity of treatment as compared with 
the same fraction when so treated at the same severity as that ap- 
plied to said higher boiling constituents. 


5 Alternative modes of processing src in an expanded 
bed LC-finer to produce low nitrogen distillates. Chilling- 
worth, R.S.; Hastings, K.E.; Potts, J.D.; Unger, H. (Cities 
Serv Co, Tulsa, Okla). Ind. Eng. Chem., Prod. Res. Dev.; 19: 
No. 1, 34-38(Mar 1980). 

The feasibility of utilizing an expanded bed reactor (LC- 
Fining process) for upgrading SRC-I was previously demonstrated 
with respect to conversion of 850°F + and desulfurization in both a 
once-through and recycle mode of operation. Further investigative 
PDU runs were made to provide a better understanding of the 
process. These include: delineation of the separate effects of solvent 
and SRC, processing an SRC from Western coal, feed blend ratios 
of 70/30 rather than 50/50 volume percent SRC/solvent, and sol- 
vent IBP of 680°F rather than 500°F. A nitrogen level of less than 
0.3 wt% in the distillate products (390-850°F) was readily achieved 
with an accompanying sulfur level of 32 to 128 ppm. Preliminary 
results indicate that a higher boiling range solvent (680 vs 500°F) 
provided enhanced denitrogenation. Proprietary LC-Fining expand- 
ed bed correlations for residuum processing of petroleum are appli- 
cable to coal liquids processing. This study clearly shows the versa- 
tility and adaptability of a commercial petroleum refining process 
(LC-Fining) for upgrading SRC. 4 refs. 


6 Dispersant for coal into oils. Sakuma, K.; Ukigai, 
T.; Yamashita, T.; Yamaki, O. (to Lion Yushi Kabushiki 
Kaisha). US Patent 4,177,039. 4 Dec 1979. Priority date 29 
Nov 1977, Japan, 8p. 

A dispersant for coal into oils which comprises a metal salt 
of a dialkyl sulfosuccinate and a lower aliphatic alcohol and a coal- 
oil mixed fuel containing the dispersant. The coal-oil mixed fuel 
containing the dispersent is provided with excellent stability and 
fluidity for a long period of time by virtue of a high dispersing 
effect of the dispersent. 4 tables. 


7 Fluidized coal carbonization. Eddinger, R.; Fried- 
man, L. (to Cogas Development Co.). US Patent 4,213,826. 
22 Jul 1980. Filed date 2 Oct 1978. vp. 

In the multistage fluidized carbonization of coal to produce 
oil, gas and char, the coal is heated in a first stage below its fusion 
temperature under oxygen free conditions in a first fluidized bed 
formed by passing an inert gasiform stream upwardly through the 
stage to maintain the coal in the fluidized state; in at least a second 
stage passing the so-treated coal into at least one other fluidized 
bed which is fluidized by the gaseous overheads from the subse- 
quent stages at a temperature above that of the first bed and below 
the fusion point of the solids fed to that stage, under oxygen-free 
conditions, for a time sufficient to remove nearly all of the volatiles 
from the coal condensable oily liquids, and in a final stage passing 
the thus-treated coal into a final fluidized bed which is fluidized by 
an oxygen-containing gas at a still higher temperature, to substan- 
tially devolatilize the coal, the improvement of recovering sensible 
heat from the overheads of stage 1 comprising the steps (1) provid- 
ing a fluidized drying zone to receive the particulate coal feed; (2) 
using the stage 1 overheads as the fluidizing atmosphere in step (1) 
to heat and dry the particulate coal feed while maintaining the 
vapor pressure of the oil in the drying zone at a value of under 10 
mm; (3) conveying the dried coal to stage 1; and (4) recovering oil 
from the overheads of the fluidized drying zone. 
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8 Method and apparatus for quenching coke . Cal- 
deron, A. US Patent 4,213,827. 22 Jul 1980. Filed date 5 Jan 
1977. vp. 

A method is described for controlling pollutions during the 
discharge of coke from a coke oven having a pusher side and a 
coke discharge opening. The method comprises the steps of moving 
a carriage into alignment with the coke discharge opening, pushing 
a body of hot coke out of the discharge opening of the oven, guid- 
ing the coke pushed from the oven into a chamber supported on 
said carriage, quenching the coke by directing liquid at coke which 
is pushed into said chamber for dropping the temperature of the 
coke, confining steam and vapor generated during the dropping of 
the temperature of the coke in the chamber for building a positive 
pressure within the chamber, forcing the steam and vapors generat- 
ed from the quenching of the coke out of the chamber through a 
venturi-like opening by means of the positive pressure built up in 
the chamber, and spraying liquid at the gases forced through said 
venturi-like opening by the positive pressure in the chamber for 
cleaning the gases. 


> Method and apparatus for quenching coke . Cal- 
deron, A. US Patent 4,213,828. 22 Jul 1980. Filed date 7 Jun 
1977. vp. 

A method is described for controlling pollutions during the 
pushing of coke from a coke oven having a pusher side and a coke 
discharge opening. The method comprises the steps of providing a 
carriage having a chamber, moving the carriage into a selected po- 
sition with respect to the coke oven to position the inlet of the 
chamber in alignment with the discharge opening of the coke oven, 
pushing coke through the discharge opening of the coke oven and 
into the chamber, directing fluid into the chamber for dropping the 
temperature of the coke in the chamber and for generating steam 
and vapors, confining steam and vapors generated from the quench- 
ing of coke within the cham ber for creating and maintaining a 
positive pressure within the chamber and for forcing steam and 
vapors through a narrow opening having an inlet communicating 
with the chamber, providing a condenser on the carriage in the 
form of a receptacle for receiving and confining a body of fluid 
therein and having an inlet in fluid communication with the outlet 
side of the narrow opening, creating a slight negative draft in said 
condenser as coke is being pushed into the chamber, whereby 
steam forced out of said narrow opening is directed to said con- 
denser, and directing fluid into the condenser at the steam and 
vapor in said condenser for condensing steam and vapor directed to 
the condenser. 


10 Fluid coking and gasification process . Saxton, A. 
(to Exxon Research And Engineering Co). US Patent 
4,213,848. 22 Jul 1980. Filed date 27 Jul 1978. vp. 

In a fluid coking process comprising the step of reacting a 
preheated carbonaceous material feedstock in a coking zone con- 
taining a bed of fluidized solids maintained in a fluidized state by 
the introduction of a fluidizing gas, at fluid coking conditions, to 
form a coking zone vapor phase conversion product and coke, the 
improvement comprises introducing into said coking zone hot light 
hydrocarbons in an amount and at a temperature sufficient to pro- 
vide substantially all of the heat requirement of said coking zone 
above that provided by the preheated feedstock, in the absence of 
recycled hot solids. 


11 Method of hot-briquetting mixtures of coal and 
coke . Kleisa, K.; Langhoff, J.; Lehmann, J.; Makrutzki, D.; 
Nashan, G. (to Bergwerksverband Gmbh). US Patent 
4,211,533. 8 Jul 1980. Priority date 9 Apr 1977, German, 
Federal Republic of (F.R. Germany), vp. 

In a method of making briquettes in which coke and coking 
coal are admixed to form a briquetting mixture having a tempera- 
ture in the range between about 400 to 500°C, the improvement is 
described wherein the coke temperature is adjusted, prior to mixing 
of the coke with the coking coal, to a temperature level which will, 
upon mixing of the coke with the coking coal, result in the mixture 
having a temperature with +-5% of a predetermined briquetting 
temperature lying within said range. 
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12 Coke oven coal charging device . Bocsanczy, J.; 
Stalherm, D. (to Still, Carl Firma (Germany, F.R.)). US 
Patent 4,211,611. 8 Jul 1980. Priority date 6 Feb 1978, 
German, Federal Republic of (F.R. Germany), vp. 

A description is given of a device for charging coke into a 
plurality of coke ovens arranged in a coke oven battery having a 
roof, each of said coke ovens having a chamber and a charging 
chute which is openable at the roof wherein coal is supplied above 
the roof through a transferring chute which is openable to dis- 
charge the coal, comprising a transfer conveyor housing having a 
coal receiving connection adapted to be aligned with the charging 
chute of the oven and which is located at a laterally spaced loca- 
tion from said coal receiving connection, conveyor means in said 
housing between said coal receiving connection and said discharge 
connection for conveying coal therebetween, pivot means support- 
ing said housing for pivotal movement at least about a substantially 
horizontal axis, and drive means connected to said housing for 
moving said housing to simultaneously align and sealingly connect 
said coal receiving connection of said housing with said transferring 
chute and said coal discharge connection of said housing with said 
coal charging chute. 


13 (CONF-800802—22) Elemental sulfur-producing 
high-temperature fuel gas desulfurization process. Anderson, 
G.L.; Garrigan, P.C.; Berry, F.O. (Institute of Gas Technol- 
Shy’ Chicago, IL (USA)). 1980. Contract AC21-78ET11330. 
p. NTIS, PC A04/MF AO1. 

From 89. annual meeting of the American Institute of 
Chemical Engineers; Portland, OR, USA (17 Aug 1980). 

Preliminary studies have shown that certain materials when 
added to air-regenerable, high-temperature, fuel gas desulfurization 
sorbents, such as iron oxide or zinc oxide, significantly increase ele- 
mental sulfur formation during regeneration. Although the full 
range of conditions under which these materials can be applied re- 
mains to be determined, successful applications could eliminate a 
costly SO2 reduction step. 


14 (DOE/PC/30141—T2) Project for laboratory 
study for removal of organic sulfur from coal. Quarterly tech- 
nical progress report. (TRW Defense and Space Systems 
Group, Redondo Beach, CA (USA)). 15 Oct 1980. Contract 
AC22-80PC30141. 15p. NTIS, PC A02/MF AO1. 

The Gravimelt Process was extended to the desulfurization 
of ordinary mine-cleaned Kentucky No. 11 coal obtained from the 
Tennessee Valley Authority. Eight process runs were made result- 
ing in reduction of the sulfur content from a starting 2.7 Ibs S/10® 
Btu to a mean of 0.475 Ibs S/10® Btu, (0.95 Ibs SO2/10° Btu) for an 
average 82% sulfur reduction. The effect of utilization of molten 
sodium hydroxide alone vs molten mixed potassium and sodium hy- 
droxide was investigated for this coal; sulfur reduction averaged 
84% for the mixed melt and 78% for the use of sodium hydroxide 
alone. A double extraction with sodium hydroxide resulted in a re- 
duction in total sulfur to 0.3 Ibs S/10® Btu which is an 89% reduc- 
tion. In a series of experiments, the melt was reused three times on 
fresh samples of coal, always giving the same amount of sulfur re- 
duction. Extraction of the desulfurized Kentucky No. 11 coals with 
an additional dilute sulfuric acid wash reduced the ash content of 
the coal from 7.9% to a level of 0.3%, thus providing a solid hy- 
drocarbon fuel similar in both ash and sulfur content to a medium 
grade fuel oil. Multiple experimentation on high ash Kentucky No. 
9 sink coal demonstrated that water washing alone reduces the sum 
of sodium and potassium retained on the coal the the level of the 
starting input coal or to a level of approximately 1% total alkali 
metals. Thus, retention of alkali metals by Gravimelt treated coal 
will not be a problem. 


15 Oxidative coal desulfurization using lime to regen- 
erate alkali metal hydroxide from reaction product. Wilson, 
S. (to Union Carbide Corp). US Patent 4,213,765. 22 Jul 
1980. Filed date 2 Jan 1979. vp. 

A process for the removal of pyrite from coal comprises (A) 
preparing an aqueous slurry containing finely divided coal particles; 
(B) adding to the slurry an alkali metal hydroxide selected from the 
group consisting of sodium hydroxide, potassium hydroxide and 
lithium hydroxide, as well as mixtures thereof, in amounts sufficient 
to continuously maintain the pH of the slurry at a value of below 
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about 8; (C) agitating the slurry while treating the slurry with 
oxygen or an oxygen-containing gas at substantially atmospheric 
pressuresand at a slightly elevated temperature of at least about 
70°C to convert the pyrite in the coal to a soluble alkali metal sul- 
fate; (D) reacting lime with the so-formed alkali metal sulfate to re- 
generate the alkali metal hydroxide; and (E) recycling the hydrox- 
ide for further use in the process, whereby pyrite is effectively re- 
moved and the hydroxide conveniently regenerated with the inhib- 
iting effect of calcium ions therein upon the oxygen leaching of said 
pyritic sulfur from coal being overcome at said pH, the reaction 
rate being enhanced by the use of said elevated temperature. 


16 Process for desulfurization of coal and ores. Star- 
buck, A. US Patent 4,213,793. 22 Jul 1980. Filed date 2 Mar 
978. vp. 

A process for desulfurizing ores containing sulfur comprises 
the steps of: (A) crushing ore containing sulfur to a particle consist- 
ency; (B) feeding the crushed ore to a heated continuous-flow pro- 
cessor; (C) introducing pre-heated sulfur dissolving solvent into said 
processor with the crushed ore; (D) concurrently mixing and force 
conveying the crushed ore and solvent by augering in the continu- 
ous flow processor at an elevated temperature in which sulfur is 
dissolvabie and is dissolved in a heated sulfur-solvent solution with 
suspended particles and a remaining ore, the processor being orient- 
ed for about horizontal augering; (E) separating the sulfur-solvent 
solution with suspended particles from the remaining ore at an ele- 
vated temperature; (F) drying the separated, remaining ore by eva- 
porating remaining solvent from the ore; (G) recovering solvent 
from the ore drying step by condensing the evaporated solvent; (H) 
concurrently crystallizing sulfur dissolved in the sulfur-solvent solu- 
tion and force conveying the sulfur-solvent solution and crystalliz- 
ing sulfur by augering a continuous flow chilled processor wherein 
the sulfur-solvent solution and crystallizing sulfur are conveyed to- 
gether in a concurrent manner as a mixture in a continuous forward 
direction at controlled reduced temperatures as substantially the 
entire mixture progresses to a separate separating step, said crystal- 
lizing sulfur existing in part as a suspension and in part as a precipi- 
tate; (I) separating both crystallized suspension sulfur and crystal- 
lized precipitate sulfur from the solvent solution; (J) drying the sep- 
arated crystallized sulfur by evaporating the solvent from the crys- 
tallized sulfur, wherein a fine crystal sulfur product is obtained; and 
(K) recovering solvent from the crystallized sulfur drying step by 
condensing the veaporated solvent. 


17 Separation of asphaltic materials from heptane 
soluble components in liquified solid hydrocarbonaceous ex- 
tracts . Gleim, W. (to Energy Modification Inc). US Patent 
4,211,633. 8 Jul 1980. Filed date 22 Mar 1979. vp. 

An improved method is described for maximizing the separa- 
tion of the heat labile fraction of asphaltic materials in a liquified 
solid hydrocarbonaceous extract, which comprises the steps of: (A) 
adding a solvent having a boiling range of from about 50 to 200°C 
for the heptane solubles of said extract, (B) effecting a mixing of 
said solvent and said extract and providing a pressurized centrifug- 
ing action of the combined stream in a confined pressure-tight 
powered centrifuging zone at a temperature in the range of 100°C, 
to about 200°/c while at an elevated pressure at least sufficient to 
maintain the solvent material in a liquid state, whereby to separate 
the heavier heat labile asphaltic materials fraction from the mixture, 
and (C) effecting the withdrawal of the asphaltic fraction from the 
centrifuging zone substantially free of the resulting solution of the 
heptane soluble liquified fuel extract. 


18 Beneficiation of coal and metallic and non-metallic 
ores by froth flotation process using polyhydroxy alky!] xanth- 
ate de ts. Petrovich, V. US Patent 4,211,642. 8 Jul 
1980. Filed date 5 Jan 1979. vp. 

In the concentration of metallic and non-metallic minerals by 
froth flotation with a high content of pyrite and the like iron sul- 
fides, which includes the subjecting of such ores when finely 
ground and sized to substantially liberate particles of pyrite, to 
froth flotation process in the presence of any suitabl E and adeu- 
gate collector and frother for desired metallic and non-metallic 
mineral for the recovery of the same, and in the presence of a poly- 
hydroxy alkyl xanthate wetting and depressing agent for pyrite, the 
step of adding to a pulp of mineral slurry an amount of the order of 
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0.01 to 0.10 kg per metric ton of a non-collecting polyhydroxy 
alkyl xanthate, of which hydroxyl groups of said polyhydroxy alkyl 
xanthates contain from 3 to 4, and having the following general for- 
mula: HOCH2(CHOH)mcH(CHO)OCSSK wherein M is an integer 
from 2 to 3; said polyhydroxy alkyl xanthates, react with pyrite and 
said iron sulfides of the pulp of mineral slurry to yield a water solu- 
ble or insoluble hydrophilic coating depressing the pyrite and said 
iron sulfides, said polyhydroxy alkyl xanthates being selected from 
the group consisting of potassium pentose, and potassium hexose 
xanthates, such as potassium arabinose xanthate, potassium xylose 
xanthate, potassium glucose xanthate, potassium fructose xanthate. 


19 Use of specific coal components to improve soluble 
coal product yield in a coal deashing process. Rhodes, D.E. 
(to Kerr-McGee Corp.). US Patent 4,177,135. 4 Dec 1979. 
Filed date 20 Mar 1978. 18p. 

A process for improving the yield of soluble coal products 
separated from a residuum feed in a coal deashing process. In oper- 
ation, an additive comprising (i) at least a portion of a distillate 
fraction preferably recovered from the coal liquefaction products 
from which the residuum feed is derived, (ii) a portion of recycled 
heavy soluble coal products, (iii) a portion of recycled light soluble 
coal products, or (iv) admixtures thereof is introduced in predeter- 
mined quantities into the residuum feed prior to entry into a separa- 
tion zone maintained at elevated temperature and pressure to effect 
an improved separation of the soluble coal products from the in- 
soluble coal products within the residuum feed. 3 figures. 


(BNL—51227) Flash hydropyrolysis of coal. Quar- 
sorty report No. 11, October 1-December 31, 1979. Steinberg, 
M.; Fallon, P.; Bhatt, B.L. (Brookhaven National Lab., 
Upton, NY (USA)). Feb 1980. Contract W-31-109-ENG-38. 
120p. NTIS, PC A06/MF AO1. 

The following conclusions can be drawn from this work: (1) 
when the caking bituminous coals are used with diluents, only 20% 
Pittsburgh No. 8 coal can be added to the diluent swhile 40% IIli- 
nois No. 6 could be added due to the higher free swelling index of 
the Pittsburgh No. 8; (2) When limestone is used as a diluent, con- 
siderably more sulfur is retained in the char than when using sand; 
(3) when the char from an experiment using limestone is recycled 
as the diluent for another experiment, the char continually retains 
additional sulfur through at least three recycles; (4) decomposition 
of the limestone and reduction is indicated by the high concentra- 
tions of CO observed at 900°C; (5) increasing the coal feed rate by 
a factor of 4 from 2.4 to 10.7 lb/hr at low H2/Coal ratios (= 0.6) 
results in no appreciable change in gaseous HC yields (~ 27%) or 
concentration (= 45%) but higher BTX yields (1.1% vs. 5.4%); (6) 
although only one experiment was conducted, it appears that hy- 
drogasification of untreated New Mexico sub-bituminous coal at 
950°C does not give an increase in yield over hydrogasification at 
900°C; (7) the hydrogasification of Wyodak lignite gives approxi- 
mately the same gaseous HC yields as that obtained from North 
Dakota lignite but higher BTX yields particularly at 900°C and 
1000 psi (9% vs. 2%); (8) treating New Mexico sub-bituminous coal 
with NaCOs does not increase its hydrogasification qualities be- 
tween 600°C and 900°C at 1000 psi but does decrease the BTX 
yield. 


21 Catalytic metal-rare earth metal hydride for reduc- 
tion of carbon monoxide in hydrogen . Duranleau, R.; Gates, 
W.; Lewellen, P. (to Texaco Inc). US Patent 4,211,673. 8 
Jul 1980. Filed date 24 Nov 1978. vp. 

A catalyst of the formula: RT;(H)/sub x/ wherein R is a 
rare earth metal, T is a group VIII transition metal, X is a number 
ranging from 0.1 T 6, determined by the pseudo-saturation pressure 
of RTs at the temperature at which a given catalytic reaction is to 
take place wherein small changes in applied Hz partial pressure 
below the pseudo-saturation pressure cause X to decline rapidly 
and large changes in applied Hz partial pressure above the pseudo- 
saturation pressure cause X to increase only slightly. 


22 Process for recovering a premium oil from a slurry 
produced by high temperature hydrogenation of a solid, hy- 
drocarbonaceous fuel. Moll, N.G.; Quarderer, G.J. (to Dow 
Chemical Co.). US Patent 4,180,456. 25 Dec 1979. Filed 
date 19 Jun 1978. 14p. 
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A feed slurry containing fine solids, polar liquids and premi- 
um liquid oil and produced by high temperature hydrogenation of a 
solid fuel, such as coal, is separated into a first fraction comprising 
the premium liquid oil and a second fraction comprising the fine 
solids and polar liquids by contacting the feed slurry with a solvent, 
such as (1) Cs-Co aliphatic hydrocarbon (2) Cs-Cg alicyclic hydro- 
carbon or (3) naphthenic or parafinic fraction of a coal liquefac- 
tionn product containing less than 10 wt % aromatics at a tempera- 
ture of 100° to 250°C and pressure sufficient to maintain the feed 
slurry and solvent in the liquid state but less than 450 psi. The feed 
slurry is introduced at or near the top of a contacting zone of a 
vertical column, which also has an upper settling zone and a lower 
collection zone, and the solvent is introduced at or near the bottom 
of the contacting zone of said column at a solvent; slurry wt ratio 
of at least 0.5:1, or more specifically at a ratio between 0.6:1 and 
5:1. The first fraction is recovered as an overflow from the settling 
zone and the second fraction as an underflow from the collection 
zone. The column wall defining the collection zone is maintained at 
a temperature at least 20°C above the temperature of that portion 
of the column wall defining the contacting zone, more specifically, 
the columr wall defining the collection zone has a temperature of 
at least 150°C. 


23 Development and economics of the Avco arc-coal- 
acetylene process. Gannon, R.E.; Kaleel, A. (Avco Everett 
Res Lab Inc, Mass). Proc., Intersoc. Energy Convers. Eng. 
Conf.; 1: No. 79CH1477-9, 847-855(1979). (CONF-790803— 
). 


From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

An economically feasible process has been developed for 
converting coal to acetylene. Critical levels of energy consumption, 
acetylene yields and product stream concentrations were attained 
during a bench scale process development program. The results ob- 
tained with a 180 Kw prototype reactor show that aceytlene can be 
produced from coal at prices substantially lower than carbide 
acetylene and low enough to challenge ethylene as a feedstock for 
certain monomers. 21 refs. 


24 (ANL—78-82) Theoretical evaluation of thermal 
imaging for detection of erosive wear of internally refractory- 
lined transfer lines. Hsieh, C.K.; Ellingson, W.A.; Su, K.C. 
(Argonne National Lab., IL (USA)). May 1980. Contract 
W-31-109-ENG-38. 108p. NTIS, PC A06/MF AO1. 

Infrared scanning has potential use in detecting erosive wear 
(thickness change) of the refractory surface of large-diameter steel 
pipes internally lined with refractory concrete, which are typical of 
those used in coal-conversion processes. An analytical study was 
conducted to determine the viability of this method. Heat-transfer 
models were developed to predict surface-temperature distributions 
on the outer metal surface for various erosive-wear conditions on 
the inner surface, assuming uniform inner-surface temperature. Var- 
iables investigated included thermal conductivity of the refractory 
concrete, thermal contact resistance between the steel shell and the 
refractory, outer-surface convective coefficient, outer-surface radia- 
tive properties, and refractory-lining thickness and composition. 
The study used two- and three-dimensional heat-transfer models 
and various well-defined rectangular cavities on the inner surface. 
Temperature resolution, and thus calculation of cavity sizes from 
surface-temperature profiles, is better when the convective coeffi- 
cient is small and the interfacial contact resistance is uniformly low. 
The presence of dual refractory-concrete liners using a layer of in- 
sulating concrete between the ‘ot-face lining and the steel shell, to- 
gether with thick steel (t > 25 mm), tends to smear temperature 
patterns and reduce the temperature gradient so that calculation of 
cavity shapes becomes impractical. 44 figures, 15 tables. 


25 (CONF-801090—2) State-of-the-art assessment of 
slurry pumps in coal conversion applications. Horton, J.R.; 
Gambill, W.R.; Williams, W.R.; Thompson, B.T. Jr. (Oak 
Ridge National Lab., TN (USA); Oak Ridge Y-12 Plant, 
TN (USA)). 1980. Contract W-7405-ENG-26. 30p. NTIS, 
PC A03/MF AOl1. 

From Critical equipment workshop; Huntington, WV, USA 
(1 Oct 1980). 

Summaries of reports presented at a workshop on Critical 
Coal Conversion Equipment held in Huntington, WV, on October 
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1-3, 1980 are included. Titles of the papers are: a State-of-the-Art 
Assessment of Slurry Pumps in Coal Conversion Applications; A 
State-of-the-Art Assessment of Heat Transfer Equipment; a State- 
of-the-Art Assessment of Compressors, Expanders, and Hot-Gas 
Cleanup Equipment; and a State-of-the-Art Assessment of Coal 
Feeding for Coal Conversion Plants. (DMC) 


26 (CONF-801090—3) State-of-the-art assessments on 
critical coal conversion equipment. Thompson, B.T. Jr. (Oak 
Ridge National Lab., TN (USA)). 1980. Contract W-7405- 
ENG-26. 30p. NTIS, PC A03/MF AO1. 

From Critical equipment workshop; Huntington, WV, USA 
(1 Oct 1980). 

Coal feeding is one of the critical steps common to all coal 
conversion processes such as gasification, liquefaction and fluidized 
bed combustion. This is the mechanical means by which coal, at es- 
sentially atmospheric pressure, is injected into vessels operating 
under pressures up to 2000 pounds per square inch and higher. The 
mechanical goals are challenging. The contnuous dry feeding of a 
variety of coal sizes and types at flow rates of 50 to 250 tons per 
hour must be accomplished for demonstration and commercial-size 
plants. This presentation will examine the current technology as 
well as some of the more recent developmental efforts, including 
the DOE-sponsored Dry Coal Feeder Program. 


27 (DOE/ET/10182—T1) Feasibility studies of in- 
situ coal gasification in the Warrior coal field. Quarterly 
report. iy OSs G.W.; McKinley, M.D. (Alabama Univ., 
University (USA)). Mar 1979. Contract AS05-78ET10182. 
60p. NTIS, PC A04/MF AOl1. 

Laboratory studies on a research combustor were used in an 
attempt to determine the length of oxidation and reduction zones. 
Unfortunately the buoyant effects of the heated gases caused the 
burn to proceed along the upper portion of the horizontal combus- 
tor. This made the interpretation of uncertain value. Methods of 
measuring the thermal conductivity and chemical reactivity of coke 
are discussed. A bibliography of the physical and chemical proper- 
ties of coke is appended. (LTN) 


28 (DOE/ET/10182—T2) Feasibility studies of in- 
situ coal gasification in the Warrior coal field. Quarterly 
report. Douglas G.W.; McKinley, M.D. (Alabama Univ., 
University (USA)). Oct 1978. Contract AS05-78ET10182. 
24p. NTIS, PC A02/MF AO1. 

Support studies for in-situ gasification involved design and 
construction of a laboratory combustor, measurement of the physi- 
cal and chemical properties of coke, experiments with the shrinking 
core combustion model, and calculations of in-situ combustion in 
thin seams and a review of the in-situ gasification experiments at 
Gorgas, Alabama. (LTN) 


29 (DOE/ET/10182—T3) Feasibility studies of in- 
situ coal gasification in the Warrior coal field. Quarterly 
report. Douglas G.W.; McKinley, M.D. (Alabama Univ., 
University (USA)). Jan 1979. Contract AS05-78ET10182. 
19p. NTIS, PC A02/MF AOl1. 

Support studies of in-situ combustion involved borehole link- 
ing studies in a laboratory combustor using forward and reverse 
combustion. Borehole linking by forward combustion is not satis- 
factory with a swelling coal. Other experiments involved measure- 
ments of the thermal conductivity and reactivity of coke and math- 
ematical models of coke combustion. (LTN) 


30 (DOE/ET/10182—T4) Feasibility studies of in- 
situ coal gasification in the Warrior coal field. Quarterly 
report. Douglas, G.W.; McKinley, M.D. (Alabama Univ., 
University (USA)). Mar 1980. Contract AS05-78ET10182. 
20p. NTIS, PC A02/MF AOI. 

Measurements of the thermal conductivity and thermal diffu- 
sivity are reported for several cokes over a range of temperatures. 
Numerical modeling of char combustion experiments carried out 
previously is considered. (LTN) 
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31 (DOE/ET/10182—T5) Feasibility studies of in- 
situ coal gasification in the Warrior coal field. Quarterly 
report. Douglas G.W.; McKinley, M.D. (Alabama Univ., 
University (USA)). Jan 1980. Contract AS05-78ET10182. 
38p. NTIS, PC A03/MF AO1. 

Studies in support of in-situ gasification involved experi- 
ments in bench-scale combustors where three parameters were 
varied independently: initial fuel bed temperature, applied air flow 
and water vapor influx rate. Methods for measuring the thermal 
conductivity of solids at high temperatures were evaluated and 
measurements of the thermal conductivity and thermal diffusivity 
were made over a temperature range for several samples of coke. 
(LTN) 


32 (DOE/ET/10182—T6) Feasibility studies of in- 
situ coal gasification in the Warrior coal field. Quarterly 
report. Douglas, G.W.; McKinley, M.D. (Alabama Univ., 
University (USA)). Oct 1979. Contract AS05-78ET10182. 
30p. NTIS, PC A03/MF AOI. 

Studies in support of in-situ gasification involved bench-scale 
combustor experiments using forward combustion and coke as a 
fuel. Measurements of the thermal conductivity, thermal diffusivity 
and reactivity were made on several cokes over a range of tem- 
peratures. (LTN) 


33 (DOE/ET/10182—-T7) Feasibility studies of in- 
situ coal gasification in the Warrior coal field. Quarterly 
report. Douglas G.W.; McKinley, M.D. (Alabama Univ., 
University (USA)). Jun 1979. Contract AS05-78ET10182. 
Sip. NTIS, PC A04/MF AOl1. 

Because of high internal temperatures, the external tempera- 
ture has no effect upon the reaction rate of coke particles with air 
for temperatures above 750°K. Reactions could not be initiated 
below that temperature. Chemical reaction rate was not found to be 
a rate-controlling step: both extra-particle and intra-particle diffu- 
sion are important and limit the rate of oxidation. The observed 
values of k/sub c/, the extra-particle mass transfer coefficient were 
found to be in good agreement with the correlation of Ranz and 
Marshall. The effective diffusivity, D/sub e/, of the ash layer was 
not affected by changes in temperature, oxygen concentration, gas 
flow rate, and particle size. The observed value of D/sub e/ was 
0.69 cm*/sec with ¢ standard deviation of 0.04. Experiments with 
bench-scale combustors, measurements of the thermal conductivity 
of coke and of the reactivity of coke at 500°C made from Alabama 
coals are also discussed. (LTN) 


34 (DOE/ET/13046—T1) Industrial Fuel Gas Dem- 
onstration Plant Program. Draft Site Agreement (Deliverable 
No. 25). (Memphis Light, Gas and Water Div., TN (USA)). 
1979. Contract AC02-77ET 13046. 19p. NTIS, PC A02/MF 
AOl. 

The final negotiated agreement between TVA and MLGW 
amends the already existing base agreement between the two par- 
ties. TVA had held under the previous agreement ash disposal ease- 
ments to the land proposed as the IFG Plant site. Under this 
amendment to the original lease agreement, TVA has relinquished 
these easements for the extent necessary to permit construction and 
operation of the IFG plant, an access road to the site, the utility 
service to the plant, and a gas distribution line from the plant. Of 
course, TVA has reserved the right to exercise the full ash disposal 
rights in the event that the IFG Plant doe not utilize this site. In a 
meeting held December 5, 1979, the Council of the City of Mem- 
phis approved the Draft Site Agreement with TVA 


35 (DOE/ET/13046—T4) Industrial Fuel Gas Dem- 
onstration-Plant Program. Pretreatment unit options (Deliver- 
able No. 41). (Institute of Gas Technology, Chicago, IL 
(USA)). Dec 1978. Contract AC02-77ET 13046. 18p. NTIS, 
PC A02/MF AOI. 

Three approaches to pretreatment for the Industrial Fuel 
Gas Demonstration Plant project in the Institute of Gas Technol- 
ogy (IGT) Pilot Plant have been examined. Analyses of these ap- 
proaches, selection of the best alternative among the three, and de- 
tailed design and evaluation of cost and schedule impacts were 
made. The best approach available to pretreatment demonstration is 
an integrated pretreater - an ash agglomerating gasifier (AAG) that 
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uses the existing AAG system, a new pretreater pressure vessel, and 
needed ancillary equipment. Based on pilot plant results, IGT dos 
not recommend pretreatment for the Industrial Fuel Gas Demon- 
stration Plant or testing pretreatment in the IGT Pilot Plant, but 
merely suggests the above approach to pilot plant testing of pre- 
treatment as the most viable. Based on pilot plant tests, IGT does 
not feel that pretreatment is necessary for operation of the ash agg- 
lomerating gasifier with Western Kentucky No. 9 coal. IGT has de- 
veloped a feeding technique that enables raw coal to be fed directly 
to the gasifier without plugging of the feed nozzle lines which has 
been demonstrated in several tests. Should pretreatment prove nec- 
essary because of unforeseen circumstances, IGT has studied the 
available alternatives and has selected the best alternative for de- 
tailed consideration. If pretreatment is required, it can be imple- 
mented efficiently in accordance with plans developed. 


36 (DOE/ET/13046—T8) Industrial Fuel Gas Dem- 
onstration Plant Program. Volume III. Demonstration plant 
environmental analysis (Deliverable No. 27). (Energy Impact 
Associates, Inc., maga PA (USA); ph rene Light, 
Gas and Water Div., TN (USA)). Aug 1979. Contract 
AC02-77ET 13046. 224p. NTIS, PC A10/MF AOl1. 

An Environmental Report on the Memphis Light, Gas and 
Water Division Industrial Fuel Demonstration Plant was prepared 
for submission to the US Department of Energy under Contract 
ET-77-C-01-2582. This document is Volume III of a three-volume 
Environmental Report. Volume I consists of the Summary, Intro- 
duction and the Description of the Proposed Action. Volume II 
consists of the Description of the Existing Environment. Volume 
III contains the Environmental Impacts of the Proposed Action, 
Mitigating Measures and Alternatives to the Proposed Action. 


37 (DOE/ET/13046—T9) Industrial Fuel Gas Dem- 
onstration Plant Program: plan for use and disposition of in- 
dustrial fuel gas. (Memphis Light, Gas and Water Div., TN 
(USA)). 1979. Contract AC02-77ET13046. 69p NTIS, PC 
A04/MF AO1. 

The IFG plant will convert 3160 tons per day of high-sulfur 
coal to produce 175 million cubic feet of medium-Btu gas daily, 
which is the equivalent of 50 billion Btu's per day of natural gas. 
The plant will provide an assurance of supply and reliability of 
IFG to potential customers by using a credit generating unit that 
methanates and injects a small portion of gas into the natural gas 
pipeline. The gas is credited to the IFG customers and is supplied 
to them during periods when the IFG plant is shut down. We have 
identified 25 prospective customers, which include existing industri- 
al customers and Tennessee Valley Authority's (TVA’s) Allen Gen- 
erating Station who provide a large market potential for IFG. In- 
dustrial fuel gas has a heating value of approximately 300 Btu's per 
standard cubic foot, which is one-third that of natural gas; there- 
fore, it is transported to the industrial customers through a separate 
distribution pipeline. Combustion trials with IFG were conducted 
in equipment similar to the identified customers’ boilers to provide 
information on its utilization. The study also considered the cost of 
converting existing equipment to use IFG and concluded that most 
of the customers’ equipment does not require major changes. Sever- 
al conclusions may be drawn from the market survey and the plan 
contained in this report. The IFG is viewed as a crucial step 
toward providing supplemental energy for MLGW’s industrial cus- 
tomers. A large immediate market exists for the total output of 
IFG. Letters of intent to negotiate to purchase about 100% of the 
plant output have been obtained, thus meeting the contractual re- 
quirements. Combustion tests show the feasibility of using IFG in 
the customers’ existing equipment. The IFG distribution system, in- 
cluding the credit system and underground gas storage, will pro- 
vide a 365-day/yr assured and reliable fuel supply to the customers. 


38 (DOE/ET/13046—T11) Industrial Fuel Gas Dem- 
onstration Plant Program. Volume II. Commercial plant 
design (Deliverable Nos. 15 and 16). (Memphis Light, Gas 
and Water Div., TN (USA); Foster Wheeler Energy Corp., 
Livingston, NJ (USA)). 1978. Contract AC02-77ET 13046. 
293p. NTIS, PC A13/MF AOl1. 

This report presents a Conceptual Design and Evaluation of 
Commercial Plant report in four volumes as follows: I - Executive 
Summary, II - Commercial Plant Design, III - Economic Analyses, 
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IV - Demonstration Plant Recommendations. Volume II presents 
the commercial plant design and various design bases and design 
analyses. The discussion of design bases includes definition of plant 
external and internal considerations. The basis is described for proc- 
ess configuration selection of both process units and support facili- 
ties. Overall plant characteristics presented include a summary of 
utilities/chemicals/catalysts, a plant block flow diagram, and a key 
plot plan. Each process unit and support facility is described. Sev- 
eral different types of process analyses are presented. A synopsis of 
environmental impact is presented. Engineering requirements, in- 
cluding design considerations and materials of construction, are 
summarized. Important features such as safety, startup, control, and 
maintenance are highlighted. The last section of the report includes 
plant implementation considerations that would have to be consid- 
ered by potential owners including siting, coal and water supply, 
product and by-product characteristics and uses, overall schedule, 
procurement, construction, and spare parts and maintenance philos- 


ophy. 


39 (DOE/ET/13046—T12) Cold flow model test plan. 
Task IX. Technical support. Industrial low-Btu gas demon- 
stration-plant program. (Deliverable No. 43). (Institute of Gas 
Technology, Chicago, IL (USA)). Jun 1978. Contract 
ACO02-77ET 13046. 17p. NTIS, PC A02/MF AOl1. 

A cold-flow model is being built to gather information for 
appropriately designing the venturi and the bottom section of the 
gasifier to attain the required ash discharge rate in the demonstra- 
tion plant. Ancillary tasks will investigate the effect of different 
feed locations and different means of injecting fines. A model is 
necessary because the operating conditions of the pilot plant gasi- 
fier do not permit the type of testing required to meet the above 
objectives. The pilot plant gasifier has been operated with 2 and 3 
in.-diameter venturis. Discharge rates through the venturi appropri- 
ate to the feed rates used have been on the order of 100 lb/hr. The 
demonstration plant design calls for a total ash agglomerate dis- 
charge from each gasifier of approximately 10,000 Ib/hr. Scaling up 
venturi sizes and discharge rates from the pilot plant to the demon- 


stration plant level is a primary motivation for building a cold-flow 
model. Larger sized venturis will be necessary to handle the larger 
discharge rates, and the model will be capable of incorporating up 
to an 8-in.-diameter venturi or other multiple-discharge nozzles. All 
equipment in the cold model will be capable of operation at 200 
psig, which will enable testing to be conducted at the operating 
pressure of the demonstration plant, i.e., 90 psia. 


40 (DOE/ET/13046—T13) Industrial fuel gas demon- 
stration plant program. Overall program plan for Task IX. 
Technical support. Volume I. Plan, schedule and organization. 
(Deliverable No. 46). (Memphis Light, Gas and Water Div., 
TN (USA)). Aug 1978. Contract AC02-77ET13046. 42p. 
NTIS, PC A03/MF AO1. 

The Industrial Fuel Gas Demonstration Plant Program 
(MLGW/DOEBE), Contract ET-77-C-01-2582, has been slowed due 
to lack of an adequate data base for demonstration plant design. 
This design data base is to be developed by Institute of Gas Tech- 
nology (IGT) at their U-GAS pilot plant. While initial data and op- 
erating results from the pilot plant have been encouraging, ash-bal- 
anced operation with coal using the technique of ash agglomeration 
has proven to be more difficult than originally envisioned. Ash 
must be removed from the gasifier at the same rate as it is being fed 
to achieve overall ash balance. Adequate ash balance has been 
achieved by bed withdrawal, but in order to attain high levels of 
carbon utilization, preferential removal of high-ash material from 
the gasifier will be required. I. is the conclusion of all parties in- 
volved that the operating parameters necessary to achieve ash bal- 
ance and high carbon utilization must be demonstrated at the pilot 
plant level before a full scale derronstration plant design effort is 
started. IGT, with guidance from the program Steering Committee 
and assistance from the Technical Sub-Committee has re-evaluated 
its efforts under Task IX, Technical Support. With a critical assess- 
ment of data generated to date and an analysis of demonstration 
plant design data need formulated by Foster-Wheeler Energy Cor- 
poration, IGT has developed the attached program to meet the 
demonstration plant design data requirements. The time required 
for execution of this revised program is seven months. The cost of 
completing the program is $1,100,000 over and above that original- 
ly budgeted for Task IX. The success of the IFG Demonstration 
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Plant Program depends upon results achieved under this seven 
month program. 


41 (DOE/ET/13046—T14) Industrial fuel gas demon- 
stration plant program. Overall program plan for Task IX. 
Technical support. Volume II. Pilot plant operations. (Deliv- 
erable No. 46). (Memphis Light, Gas and Water Div., TN 
(USA)). Aug 1978. Contract AC02-77ET13046. 179p. 
NTIS, PC A09/MF AO1. 

This document is the second of a two-volume Overall Pro- 
gram Plan for rescheduling Task IX (Technical Support) of the In- 
dustrial] Fuel Gas Demonstration Plant Program (MLGW/DOEB), 
Contract ET-77-C-01-2582. Volume I presents the schedule and or- 
ganization for carrying out the overall plan which is divided into 
three major tasks: Bench Scale Tests, Cold-Flow Model Studies, 
and Pilot Plant Operations. This volume, Volume II, gives a more 
detailed presentation of the test objectives and procedures for the 
most important part of the plan, Pilot Plant Operations. The objec- 
tive of Volume II is to provide a systematic approach to obtain 
high carbon conversion under steady-state, ash agglomerating con- 
ditions with coal in the U-GAS pilot plant. This will allow the 
achievement of the principal goal of pilot plant operations, that is, 
to obtain data for the design of the U-GAS demonstration plant. 
The test program for pilot plant operations has been formulated 
with the assistance of the Technical Subcommittee which has mem- 
bers from all the parties involved in the Industrial Fuel Gas Dem- 
onstration Plant Program, namely, Memphis Light, Gas and Water 
Division, Department of Energy, Foster Wheeler Energy Corpora- 
tion, Delta Refining Company, Institute of Gas Technology, and 
Monsanto Research Corporation. 


42 (DOE/ET/13046—T15) Industrial Fuel Gas Dem- 
onstration-Plant Program. Plans for use and disposition of 
by-products. Final report (Deliverable No. 29). . (Delta Refin- 
ing Co., Memphis, TN (USA)). 14 Nov 1979. Contract 
ACO2. TTET 13046. 7ip. NTIS, PC A04/MF AO1. 

The purpose of this report is to summarize Phase I efforts 
for marketing by-products from the Industrial Fuel Gas Demonstra- 
tion Plant (IFGDP). The scope of inquiry over the last year was 
not intended to be intensive, but rather to conduct a thorough pre- 
liminary investigation to define the marketing parameters and po- 
tential revenue available from the sale of plant by-products. The 
first section discusses the impact of by-product revenue on plant 
economics and potential for local area development. Succeeding 
sections discuss particular by-products, the intended market, and 
economic calculations for potential yearly revenue. Three generic 
by-products have been identified: recovered liquid sulfur, ash ag- 
glomerates, and industrial gases (nitrogen, argon, and carbon diox- 
ide). The sale of IFGDP by-products has the potential for signifi- 
cant impact in several ways. First, the revenue generated can lower 
Operating costs significantly and thereby reduce IFG gas cost. 
Second, by-products can stimulate the local economy by increasing 
the availability of certain raw materials and offering a lower than 
existing market price for these materials and, third, availability of 
certain by-products in large volumes may induce new business to 
locate in the Memphis/Mid-South area. The results of this survey 
show that by-product volumes will be significantly greater than the 
market usage. The difference can be made up two ways. First, by 
having industries relocate inthe Memphis area and take additional 
volumes of the by-products, and second, to transport these by-prod- 
ucts to other areas of the Mid-South. of course, it will be peferable 
to have maximum utilization in the Memphis area. 


43 (DOE/ET/13046—T16) Technical support plan for 
Task IX. Industrial low-Btu fuel gas demonstration-plant pro- 
gram. (Deliverable No. 45). (Institute of Gas Technology, 
Chicago, IL (USA)). Jan 1978. Contract AC02-77ET 13046. 
12p. NTIS, PC A02/MF AO1. 

One area of the Industrial Fuel Gas Demonstration-Plant 
Program requiring major technical support is the design of the gasi- 
fier section of the demonstration plant. Under Task IX - Technical 
Support, the Institute of Gas Technology (IGT) has the primary re- 
sponsibility for providing the necessary technical support. Efforts 
under this task are divided into the following areas: (1) Design 
Data for Demonstration-Plant Coal; (2) Ash-Agglomerating Gasi- 
fier (AAG) Pilot-Plant Operations; (3) Scale-Up Studies for Gasifier 
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Mechanical Configuration; (4) Gasifier System Modeling; (5) Distri- 
bution and Utilization Characteristics of Fuel Gas Output. 


44 (DOE/ET/13046—T17) Industrial fuel gas demon- 
stration plant program. Construction permit. Compliance plan. 
(Deliverable No. 31). (Memphis Light, Gas and Water Div., 
TN (USA)). 1979. Contract AC02-77ET 13046. 101p. NTIS, 
PC A06/MF AOl1. 

The objective of this compliance plan is to insure that all re- 
quired permits are filed and obtained prior to the start of construc- 
tion of the U-gas demonstration plant. This plan addresses the per- 
mits in the following areas: construction, electrical, mechanical, 
plumbing, federal aviation lighting, and as-required permits. Each 
permit area is introduced by a brief summary of the permits re- 
quired and the significant circumstances and/or conditions affecting 
permit acquisition. Each permit is then discussed in detail according 
to a format which includes the following: brief introduction of 
permit, responsible regulator agency, other potential reviewing 
agency(s), information needed for permit, filing procedures, normal 
review period, permit duration period, and permit fees. Copies of 
the actual application forms, guidelines for completing the applica- 
tions, statements on required information and agency contacts are 
contained in the Appendices. 


45 (DOE/ET/13046—T19) Pilot plant test plan, Task 
IX: technical support. Industrial Low-Btu Fuel Gas Demon- 
stration-Plant Program. (Institute of Gas Technology, Chi- 
cago, IL (USA); Memphis Light, Gas and Water Div., TN 
(USA)). 1978. Contract AC02-77ET13046. 5p. NTIS, PC 
A02/MF AO1. 

The objective of the AAG pilot plant operation is to provide 
process data for the gasification and related sections of the demon- 
stration plant. Since the pilot plant will not operate at the actual 
pressure of the demonstration plant, it is planned to perform tests at 
two different pressures to obtain a sound basis for pressure scale-up. 
Other objectives are listed briefly. 


46 (DOE/ET/13046—T21) Industrial Fuel Gas Dem- 
onstration Plant Program. Phase I. Report/final report (De- 
liverable No. 5). (Memphis Light, Gas and Water Div., TN 
(USA); Foster Wheeler Energy Corp., Livingston, NJ 
(USA)). 1979. Contract AC02-77ET13046. 9p. NTIS, PC 
A02/MF AO1. 


47 (DOE/ET/13046—T22) Industrial Fuel Gas Dem- 
onstration-Plant Program. Volume II. The environment (De- 
liverable No. 27). (Energy Impact Associates, Inc., Pitts- 
burgh, PA (USA)). Aug 1979. Contract AC02-77ET 13046. 
593p. NTIS, PC A25/MF AO1. 

The proposed site of the Industrial Fuel Gas Demonstration 
Plant (IFGDP) is located on a small peninsula extending eastward 
into Lake McKeller from the south shore. The peninsula is located 
west-southwest of the City of Memphis near thé confluence of 
Lake McKeller and the Mississippi River. The environmental set- 
ting of this site and the region around this site is reported in terms 
of physical, biological, and human descriptions. Within the physical 
description, this report divides the environmental setting into sec- 
tions on physiography, geology, hydrology, water quality, clima- 
tology, air quality, and ambient noise. The biological description is 
divided into sections on aquatic and terrestrial ecology. Finally, the 
human environment description is reported in sections on land use, 
demography, socioeconomics, culture, arid visual features. This sec- 
tion concludes with a discussion of physical environmental con- 
straints. 


48 (DOE/ET/13046—T25) Industrial Fuel Gas Dem- 
onstration Plant Program: environmental permit compliance 
plan. (Memphis Light, Gas and Water Div., TN (USA)). 
Nov 1979. Contract AC02-77ET13046. 205p. NTIS, PC 
A10/MF AOI. 

This Environmental Permit Compliance Plan is intended to 
assist the Memphis Light, Gas and Water Division in acquiring the 
necessary environmental permits for their proposed Industrial Fuel 
Gas Demonstration Plant in a time frame consistent with the con- 
struction schedule. Permits included are those required for installa- 
tion and/or operation of gaseous, liquid and solid waste sources and 
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disposal areas. Only those permits presently established by final reg- 
ulations are described. The compliance plan describes procedures 
for obtaining each permit from identified federal, state and local 
agencies. The information needed for the permit application is pre- 
sented, and the stepwise procedure to follow when filing the permit 
application is described. Information given in this plan was obtained 
by reviewing applicable laws and regulations and from telephone 
conversations with agency personnel on the federal, state and local 
levels. This Plan also presents a recommended schedule for begin- 
ning the work necessary to obtain the required environmental per- 
mits in order to begin dredging operations in October, 1980 and 
construction of the plant in September, 1981. Activity for several 
key permits should begin as soon as possible. 


49 (DOE/ET/13046—T26) Industrial Fuel Gas Dem- 
onstration Plant Program. Volume 1. Demonstration plant en- 
vironmental analysis (Deliverable No. 27,. (Energy Impact 
Associates, Inc., Pittsburgh, PA (USA); Memphis Light, 
Gas and Water Div., TN (USA)). Aug 1979. Contract 
AC02-77ET 13046. 247p. NTIS, PC All/MF AOl1. 

This environmental report describes the proposed action to 
construct, test and operate a coal gasification demonstration plant 
in Memphis, Tennessee, under the co-sponsorship of the Memphis 
Light, Gas and Water Division (MLGW) and the US Department 
of Energy (DOE). This document is Volume I of a three-volume 
Environmental Report. Volume I consists of the Summary, Intro- 
duction and the Description of the Proposed Action. Volume II 
consists of the Description of the Existing Environment. Volume 
III contains the Environmental Impacts of the Proposed Action, 
Mitigating Measures and Alternatives to the Proposed Action. 


50 (DOE/ET/13046—T35) Industrial Fuel Gas Dem- 
onstration Plant Project. Management plan (Deliverable No. 
1). (Memphis Light, Gas and Water Div., TN (USA); 
Foster Wheeler Energy Corp., Livingston, NJ (USA)). 31 


May 1978. Contract AC02-77ET13046. 137p. NTIS, PC 
A07/MF AOl1. 

This Project Management Plan establishes the organization 
and procedures by which the Memphis Medium-Btu Fuel Gas 
Demonstration Plant will be managed and defines the responsibil- 
ities and functions of project participants. This plan should not be 
construed as modifying contract provisions or documents in any 
way. It applies mainly to Phase I activities; the conceptual design 
and development of the demonstration plant. Plans for Phases II 
and III will be prepared before these phases are initiated. This man- 
agement plan is intended to be a working document to be revised 
as the needs of the project dictate. The looseleaf format will facili- 
tate changes by making it possible to add and remove pages. 


51 (DOE/ET/13046—T36) Industrial Fuel Gas Dein- 
onstration Plant Program. Conceptual design and evaluation 
of commercial plant. Volume IV. Demonstration plant recom- 
mendations (Deliverable Nos. 15 and 16). (Memphis Light, 
Gas and Water Div., TN (USA); Foster Wheeler Energy 
Corp., Livingston, NJ (USA)). 1979. Contract AC02- 
77ET 13046. 34p. NTIS, PC A03/MF AOI. 

This report presents the results of Task I of Phase I in the 
form of a Conceptual Design and Evaluation of Commercial Plant 
report. The report is presented in four volumes as follows: I - Ex- 
ecutive Summary, II - Commercial Plant Conceptual Design, III - 
Economic Analyses, IV - Demonstration Plant Recommendations. 
Volume IV presents the recommendations and rationale for the 
demonstration plant as well as some additional recommendations re- 
garding pilot plant, commercial plants, and user considerations. The 
demonstration plant recommendations include identification of ob- 
jectives of the demonstration plant and a discussion of proposed 
plant size. Proposed plant configuration is discussed for individual] 
plant sections, for the higher pressure gasifier operation optior 
which affect a number of plant sections, and for the IFG Demc 
Plant - Customer Configuration which discusses options external tc 
the plant for meeting 365 day load requirements and for tracking 
load. Approximate capital and operating cost impacts of the recom 
mendations are presented. 
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52 (DOE/ET/13046—T37) Industrial Fuel Gas Dem- 
onstration Plant Program: Task VIII report, demonstration 

tt economic analysis and commercial plant reassessment. 
(Memphis Light, Gas and Water Div., TN (USA)). Dec 
1979. Contract AC02-77ET 13046. 58p. NTIS, PC A04/MF 
AOl. 

This secticn presents the sensitivity of U Gas price to var- 
ious economic parameters. Table 2.6 shows U Gas product gas cost 
with different values for the following paramters: coal price, capital 
cost of plant, phase III cost, and load factor. A change of $1 per 
ton in the coal price changes gas cost by 6 cents per MM Btu. 
Each $10 MM change in capital cost changes the product gas cost 
by 8.4 cents per MM Btu. Each $10 MM in phase III costs changes 
the product gas cost by approximately 6 cents per MM Btu. The 
gas cost sensitivity to load factors varies because of the presence of 
the credit unit, which manufactures SNG in excess of that required 
for credits, for sales as a by product at $3.00 per MM Btu. General- 
ly, a reduction in load factor from 100% by 90% increases gas cost 
30 to 40 cents per MM Btu. Reduction to 75% load factor from 
90% increases cost by approximately 60 to 70 cents per MM Btu. A 
1% change in interest rate changes gas cost by 11.5 cents per MM 
Btu at 100% load factor, 12.5 cents per MM Btu at 90% load 
factor, and 15 cents per MM Btu at 75% load factor. Problems in 
comparing estimated gas cost in the demonstration and commercial 
plant designs are considered. 


53 (DOE/ET/13046—T38) Industrial Fuel Gas Dem- 
onstration-Plant Program. Technical support report. Part 3. 
Pilot-plant and support studies (Deliverable No. 46). (Institute 
of Gas Technology, Chicago, IL (USA)). Nov 1979. Con- 
tract AC02-77ET 13046. 364p. NTIS, PC A16/MF AOI1. 

A total of 16 tests were conducted at the U-GAS pilot plant 
during the 15 months of operation. The pilot plant program was 
broadly classified into three categories, which were characterized 
by the feedstocks: run-of-mine (ROM) Western Kentucky coal (8 
tests), coke (3 tests), and washed Western Kentucky coal (5 tests). 
Cold flow model tests and ash chemistry studies related to ash ag- 


glomeration are also reported. 


54 (DOE/ET/13046—T42) Industrial Fuel Gas Dem- 
onstration Plant Program (Phase I): site evaluation and selec- 
tion. (Memphis Light, Gas and Water Div., TN (USA)). 
Feb 1979. Contract AC02-77ET 13046. 91p. NTIS, PC A05/ 
MF AOl. 

Five sites considered in this study were selected as discussed 
in Section 2.2, because: (a) MLGW must build the plant in Shelby 
County, Tennessee; (b) the plant must be in proximity to the indus- 
trial fuel gas users; (c) the plant must be accessible to the Mississip- 
pi River to allow delivery of coal by river barge; (d) the site must 
be over 100 acres. This Site Evaluation and Selection report con- 
firms previous results that the Allen site should be the site for the 
IFG Demonstration Plant. The Allen Site chosen for the IFGDP is 
located on a parcel of land owned by Memphis Light, Gas and 
Water Division adjacent to TVA’s Allen Generating Plant. It 
therefore does not require site acquisition effort, time and cost. This 
proposed site is also near Mississippi River port facilities, two in- 
dustrial parks, and other commercial and industrial areas. The acre- 
age available is adequate to provide for the plant requirements. 
Water, gas, and electricity can be made available at this site with- 
out great expansion to MLGW’s system. Portions of the site select- 
ed are about 30 feet below the design basis flood stage and will re- 
quire either peripheral levees or a hydraulic fill to raise them to a 
potential level. The extensive fill, dike and access road site prepara- 
tion effort will extend the construction schedule. The soil is sandy, 
requiring friction piling to support new facilities. 


55 (DOE/ET/13046—T51) Industrial Fuel Gas Dem- 
onstration Plant Program. Bid packages for materials (Deliv- 
erable No. 28). (Memphis Light, Gas and Water Div., TN 
(USA); Foster Wheeler Energy Corp., Livingston, NJ 
(USA)). 1979. Contract AC02-77ET 13046. 149p. NTIS, PC 
A07/MF AOl1. 

Fixed-price supply type bid packages for materials and/or 
service essentially are comprised of two parts, namely: (1) a techni- 
cal requisition of the material, equipment, or service to be supplied; 
and (2) commercial and legal requirements, normally referred to as 
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terms and conditions. Requisitions, providing technical require- 
ments, for all equipment items identified for the Industrial Fuel Gas 
Demonstration Plant may be found in the 12 volumes of the Dem- 
onstration Plant Mechanical Design. The requisitions have been in- 
cluded within separate sections of the design report, sorted by ap- 
propriate plant unit. Combined with any General Notes Requisition 
and the necessary FWEC Job Standards, these various item requisi- 
tions provide all technical information for the prospective vendor 
to furnish his bid. The terms and conditions (boiler plate) to be in- 
cluded in the bid package identify all the contractual requirements 
which will be imposed upon the bidder. These requirements cover 
the conditions he must meet to bid on the particular item as well as 
the clauses to be included within the eventual purchase order/sub- 
contract. A typical package of such terms and conditions is includ- 
ed. 


56 (DOE/ET/13046—T52) Industrial Fuel Gas Dem- 
onstration Plant Program. Task III, Demonstration plant 
safety, industrial hygiene, and major disaster plan (Deliver- 
able No. 35). (Memphis Light, Gas and Water Div., TN 
(USA); Foster Wheeler Energy Corp., Livingston, NJ 
(USA)). Mar 1980. Contract AC02-77ET 13046. 64p. NTIS, 
PC A04/MF AO1. 

This Health and Safety Plan has been adopted by the IFG 
Demonstration Plant managed by Memphis Light, Gas and Water 
at Memphis, Tennessee. The plan encompasses the following areas 
of concern: Safety Plan Administration, Industrial Health, Industri- 
al Safety, First Aid, Fire Protection (including fire prevention and 
control), and Control of Safety Related Losses. The primary objec- 
tive of this plan is to achieve adequate control of all potentially 
hazardous activities to assure the health and safety of all employees 
and eliminate lost work time to both the employees and the compa- 
ny. The second objective is to achieve compliance with all Federal, 
state and local laws, regulations and codes. Some thirty specific 
safe practice instruction items are included. 


57 (DOE/ET/13046—T63) Industrial Fuel Gas Dem- 
onstration Plant Program. Materials and licenses report (De- 
liverable No. 32). (Memphis Light, Gas and Water Div., TN 
(USA); Foster Wheeler Energy Corp., Livingston, NJ 
(USA)). 1979. Contract AC02-77ET13046. 8p. NTIS, PC 
A02/MF AOi. 

Efforts of Task VI - Materials, Agreements, and Licenses for 
the Demonstration plant, Phase I involved the following activities: 
(1) plan for obtaining coai, water, power, chemicals - development 
of detailed palns for obtaining power, water, coal, and all raw ma- 
terials and major supplies required for the demonstration plant; (2) 
plan for us2 and disposition of products and waste - development of 
plans for marketing all usable products and by-products from the 
demonstration plant; (3) proprietary process licenses - identification 
and negotiation of license agreements covering the use of propri- 
etary processes necessary in the demonstration plant; (4) local con- 
struction codes and ordinances - investigation of Federal, state and 
local codes and ordinances pertaining to the construction and oper- 
ation of the Demonstration Plant in the area under consideration; 
and (5) acquiring permits and licenses - development of a plan for 
obtaining all Federal, state and local approval of all drawings and 
specifications as they are developed and for obtaining all easements, 
permits and licenses from Federal, state and local governing bodies. 


58 (DOE/ET/13046—T64) Industrial Fuel Gas Dem- 
onstration Plant Program. Demonstration plant construction 
plan (Deliverable No. 37). (Memphis Light, Gas and Water 
Div., TN (USA); Foster Wheeler Energy Corp., Living- 
ston, NJ (USA)). 1979. Contract AC02-77ET13046. 17p. 
NTIS, PC A02/MF AO1. 

A network logic diagram of the IFGDP construction pro- 
gram is shown on the attached charts, together with a more de- 
tailed network for the gasification and cooling/scrubbing sections, 
which comprise the most intricate construction work. 


59 (DOE/ET/13046—T65) Industrial Fuel Gas Dem- 
onstration Plant Program: procurement plan. (Memphis 
Light, Gas and Water Div., TN (USA)). Nov 1979. Con- 
tract AC02-77ET 13046. 28p. NTIS, PC A03/MF AOl1. 
FWEC Corporate Policy calls for full compliance within the 
intent and purpose of the Federal Law. The steps required to insure 
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FWEC Process Plants Procurement compliance in a manner ac- 
ceptable to the Department of Energy are outlined. 


60 (DOE/ET/13046—T66) Industrial Fuel Gas Dem- 
onstration Plant Program. Demonstration plant operation 
plan (Deliverable No. 38). (Memphis Light, Gas and Water 
Div., TN (USA); Foster Wheeler Energy Corp., Living- 
ston, NJ (USA)). 1979. Contract AC02-77ET 13046. 25Ip. 
NTIS, PC A12/MF AOl. 

The Demo Plant Operating Plan is composed of the follow- 
ing sequence of events starting with the training or personnel, fa- 
miliarizing of the personnel with the plant and completing the long- 
term run in the following sequences: inspection during construction, 
plant completion, shakedown of equipment, process unit startup, 
shakedown of process units, variable run operation and a turnar- 
ound. During the construction period, technical personnel from 
DRC, MLGW and IGT will be at the plant site becoming familiar 
with the equipment, its installation and all of the auxiliaries so that 
on completion of construction they will be wel! grounded on the 
plant detail and its configuration. At the same time the supervisory 
operating personnel will have hands on training the gasifier oper- 
ation at the IGT pilot plant to develop a field for gasifier operation. 
As a plant sections are completed, they will be checked out in ac- 
cordance with the contractor and operator (client) procedure as 
outlined. Subsequent to this, various vendor designs and furnished 
equipment will be checked out operating-wise and a performance 
test run if feasible. The actual startup of the plant will be subse- 
quential with the support areas as utilities, coal handling and waste 
treatment being placed in operation first. Subsequent to this the 
process units will be placed in operation starting from the rear of 
the process train and working forward. Thus the downstream units 
will be operating before the reactor is run on coal. The reactor will 
be checked out on coke operation. 


61 (DOE/ET/13046—T67) Industrial Fuel Gas Dem- 
onstration Plant Program. Conceptual design and evaluation 
of commercial plant. Volume III. Economic analyses (Deliver- 
able Nos. 15 and 16). (Memphis Light, Gas and Water Div., 
TN (USA); Foster Wheeler Energy Corp., Livingston, NJ 
(USA)). 1978. Contract AC02-77ET13046. 72p. NTIS, PC 
A04/MF AOl1. 

This report presents the results of Task I of Phase I in the 
form of a Conceptual Design and Evaluation of Commercial Plant 
report. The report is presented in four volumes as follows: I - Ex- 
ecutive Summary, II - Commercial Plant Design, III - Economic 
Analyses, IV - Demonstration Plant Recommendations. Volume III 
presents the economic analyses for the commercial plant and the 
supporting data. General cost and financing factors used in the 
analyses are tabulated. Three financing modes are considered. The 
product gas cost calculation procedure is identified and appendices 
present computer inputs and sample computer outputs for the 
MLGW, Utility, and Industry Base Cases. The results of the base 
case cost analyses for plant fenceline gas costs are as follows: Mu- 
nicipal Utility, (e.g. MLGW), $3.76/MM Btu; Investor Owned Util- 
ity, (25% equity), $4.48/MM Btu; and Investor Case, (100% 
equity), $5.21/MM Btu. The results of 47 IFG product cost sensi- 
tivity cases involving a dozen sensitivity variables are presented. 
Plant half size, coal cost, plant investment, and return on equity (in- 
dustrial) are the most important sensitivity variables. Volume III 
also presents a summary discussion of the socioeconomic impact of 
the plant and a discussion of possible commercial incentives for de- 
velopment of IFG plants. 


62 (DOE/ET/13046—T69) Industrial Fuel Gas Dem- 
onstration Plant Program: staffing plan. Deliverable No. 34. 
(Memphis Light, Gas and Water Div., TN (USA)). May 
1980. Contract AC02-77ET 13046. 56p. NTIS, PC A04/MF 
AOl. 

This report describes the staffing plans of each industrial 
team member during final design and construction of the IFGDP. 
The internal organization of each team member, including the dele- 
gation of authority and responsibility within the structure, is dis- 
cusseG. The primary function of the various organizational units are 
also identified. In addition, a brief summary of the Phase II role of 
each industrial partner is included. The overall Phase II organiza- 
tion chart is attached. 
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63 (DOE/ET/13046—T70) Industrial Fuel Gas Dem- 
onstration-Plant . Cost and manpower plans (Deliver- 
ables No. 2 and 4). (Memphis Light, Gas and Water Div., 
TN (USA)). 1978. Contract AC02-77ET 13046. 65p. NTIS, 
PC A04/MF AOl1. 


64 (DOE/ET/13046—T72) Industrial Fuel Gas Dem- 
onstration Plant . Procurement schedule for long-lead 
items (Deliverable No. 48). (Memphis Light, Gas and Water 
Div., TN (USA); Foster Wheeler Energy Corp., Living- 
ston, NJ (USA)). 1979. Contract AC02-77ET13046. 138p. 
NTIS, PC A07/MF AO1. 

The long-lead items required for the Industrial Fuel Gas 
Demonstration Plant are given. Utilizing the Construction Plan 
(Deliverable No. 37), which is based upon 48 months to the com- 
pletion of Phase II, the delivery requirements for each equipment 
item were determined. Required delivery dates were ascertained 
from the erection sequence for IFG Demonstration Plant units and 
equipment items. Lead times established by FWEC procurement 
personnel were then applied to arrive at a date when procurement 
action must be initiated. Procurement schedules for all equipment 
items are included in this document. Also evaluated were the activ- 
ities required prior to actual placement of the order. Appropriate 
time has been included at the front end for receipt of vendor 
quotes, evaluation, and the recommendation for award to DOE and 
DOE approval (if required). The first milestone indicated on these 
schedules is the issuance of bid packages to prospective vendors. 
This is the required month to begin procurement activities to main- 
tain the program time table. Six items have been determined to be 
long-lead time procurement items. The complete engineering, draft- 
ing, and procurement schedules for such items can be determined 
by referring to respective equipment numbers on the enclosed 
schedules. 


65 Mechanisms of alkali metal catalysis in the gasifi- 
cation of coal, char, or graphite. Wen, W.Y. (Clark Univ., 
Worcester, MA). Catal. Rev. - Sci. Eng.; 22: No. 1, 1- 
28(1980). 

The most plausible mechanisms of the alkali metal catalysis 
in the gasification of coal, char or graphite are presented in this 
review. The paper includes: some important observations on the 
catalytic effect of alkali metal compounds on the char-steam and 
graphite-steam reactions; effect of alkali metal carbonates on the 
graphite-CO, reaction; alkali metal-graphite intercalates and alkali 
metal-amorphous carbon compounds; catalytic effect of the alkali 
metal complexes on carbon compounds; catalytic effect of the elec- 
tron donor-acceptor complexes formed by alkali metal and aromatic 
hydrocarbons; mechanisms of alkali metal catalysis in the gasifica- 
tion of char and graphite; coal gasification vis-a-vis char and graph- 
ite gasification; a conclusion; and a list of 45 references. Coal gasifi- 
cation can be carried out under the atmospheres of various gases 
such as inert gases, hydrogen, carbon monoxide, carbon dioxide 
steam, and any combination of these gases. These are coverec 
under gasification of char and graphite. Oxygen gas is not includec 
because it leads to combustion of coal which is, very important, bu 
is outside the scope of this review. 7 figures. 


66 (DOE/TIC—11294) Solar coal gasification re 
search (charge code D527). Quarterly progress report, July 1 
September 30, 1980. (Los Alamos Scientific Lab., NN 
(USA)). 1980. Contract W-7405-ENG-36. 20p. NTIS, PC 
A02/MF AO1. 

Our current program is designed to extend the results of th 
previous work to entrained coal pyrolysis and gasification. In thi 
process the finely ground coal is entrained in a reactant gas an 
passes through a zone of high radiant flux. The radiant energy fro1 
the sun or from the CO, laser drives the endothermic processes « 
pyrolysis and gasification. The entrained coal gasification proce: 
was chosen for its intrinsic scalability, ease of control, low therm: 
inertia, and capability of utilizing both caking and noncaking coal 
Completion of the laboratory tests with the entrained coal gasific 
tion technique will permit straight-forward scaling of this conce: 
to existing solar furnaces. 
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67 (FE—3023-7) Inactivation/property management 
of agglomerating burner pdu. Final report, 1 February 1978- 
31 July 1980. Culver, C.; Mortland, J.; Litt, R.; Vallone, M. 
(Battelle Columbus Labs., OH (USA)). Jul 1980. Contract 
AC01-78ET 10327. 108p. NTIS, PC A06/MF AOl1. 

Procedures followed during the deactivation of the Agglo- 
merating Burner, coal gasification, process development plant are 
described. Inspection and maintenance procedures during an ensu- 
ing 24-month inactive period are also presented. Deactivation of the 
plant, located at Battelle's West Jefferson, Ohio facilities began in 
February 1978 and was completed June 30, 1978. This included re- 
moval of most equipment and instrumentation from the structure; 
thorough cleaning; painting; addition of proper preservatives, rust 
preventatives, and desiccants; careful labeling of parts; storage of 
those parts removed; protective measures for parts in place; and 
careful documentation of part locations and all steps in the proce- 
dure. Both general procedures for different types of equipment and 
specific procedures for each piece of equipment are given in detail. 
The periodic inspection and maintenance procedures were conduct- 
ed at weekly, semimonthly, monthly, bimonthly, quarterly, semian- 
nual, and annual intervals These procedures were designed to 
ensure that all equipment resmained in a state of readiness for possi- 
ble reactivation 


68 (FE—3195-5) Computer modeling of mixing and 
agglomeration in coal conversion reactors. First annual 
report, 15 September 1978-31 December 1979. Scharff, M.F.; 
Levine, H.B.; Chan, R.K.C.; Chiou, M.J.; Dietrich, D.E.; 
Dion, D.R.; Goldman, S.R.; Sperling, J.L. GAYCOR, Del 
Mar, CA (USA)). Feb 1980. Contract AC01-78ET10329. 
108p. NTIS, PC A06/MF AOl. 

The purpose of this contract is to develop a method for un- 
derstanding mixing, pyrolysis, and agglomeration in coal conversion 
reactors by simulating actual reactor operating conditions with real- 
istic, time-dependent computer calculations of the internal fluid dy- 
namic, heat transfer, and chemical processes. Describing the evolu- 
tion of stickiness and its effect on particle collisions will permit 
quantitative calculations of agglomeration and define regimes of sat- 
isfactory reactor operation. The first reactor under study is the 
Westinghouse devolatilizer unit, which is designed to avoid caking 
agglomeration. An axisymmetric, time-dependent simulation of the 
fluid dynamics has been developed and used for initial cold-flow 
calculations. Gas-phase chemistry has been coupled successfully to 
the fluid dynamics. Particle chemistry, emphasizing coal pyrolysis, 
has been a focus of the work, and much progress is reported. A 
relationship has been developed to determine whether or not two 
colliding, viscoelastic particles will agglomerate. The sticking prob- 
ability depends, among other things, on the diameters, relative ve- 
locities, and viscosities of the particles. During the coming year, 
these and other modules will be coupled to produce a method for 
analyzing mixing and agglomeration phenomena in the Westing- 
house devolatilizer unit that later can be adapted to assist in opti- 
mization and scale-up of other (caking or ash) agglomerating reac- 
tors. 


69 (FE—3195-06) Computer modeling of mixing and 
agglomeration in coal conversion reactors. Fifth quarterly 
technical report, October 1-December 31, 1979. Scharff, 
M.F.; Levine, H.B.; Chan, R.K.C.; Chiou, M.J.; Dietrich, 
D.E.; Dion, D.R.; Goldman, S.R. (JAYCOR, Del Mar, CA 
(USA)). Jan 1980. Contract AC01-78ET10329. 58p. NTIS, 
PC A04/MF AOl1. 

This is the Fifth Quarterly Technical Report in JAYCOR’s 
program to develop for the Department of Energy a multi-dimen- 
sional, time-dependent computer model of mixing, pyrolysis, and 
agglomeration in coal conversion reactors, beginning with the Wes- 
tinghouse devolatilizer unit. The equations which have been pro- 
grammed to describe chemically reactive gas flow with particle 
sources are listed, along with a convenient transformation of the 
gas energy equation. Rate expression is chosen for the 23 reactions 
in the initial model of coal pyrolysis. A comparison of results from 
the model with experimental data is encouraging and indicates di- 
rections for improvement over the coming year. Gas-phase chemis- 
try in the devolatilizer unit is discussed. A criterion for agglomer- 
ation of two colliding viscoelastic bodies is developed, which de- 
pends, among other things, on the diameters, relative velocities, and 
viscosities of the colliding particles. A numerical example is given. 
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70 (FE—3195-07) Computer modeling of mixing and 
agglomeration in coal conversion reactors. Sixth quarterly 
technical report, January 1, 1980-March 31, 1980. Scharff, 
M.F.; Klein, H.H.; Levine, H.B.; Chan, R.K.C.; Chiou, 
M.J.; Dietrich, D.E.; Goldman, S.R.; Dion, D.R. 
(JAYCOR, Del Mar, CA (USA)). Apr 1980. Contract 
ACO01-78ET10329. 31p. NTIS, PC A03/MF AOl1. 

This is the Sixth Quarterly Technical Report in a program to 
develop a multi-dimensional, time-dependent computer model of 
mixing, pyrolysis, and agglomeration processes in coal conversion 
reactors, beginning with the Westinghouse devolatilizer unit. This 
report describes the features of the module which treats the coal 
particle dynamics. Included in the description is a discussion of the 
drag force exerted by the gas and how this force varies as a func- 
tion of the fraction of the volume occupied by the particles. A for- 
mulation of the structural change in a coal particle during pyrolysis 
is developed. A preliminary model of viscosity is presented which 
is being used to fit experimental data at various temperatures. 


71 (FE—3195-08) Simulation of cold flow in agglo- 
merating reactors. Topical report No. 1. Scharff, M.F.; Klein, 
H.H.; Chan, R.K.C.; Dietrich, D.E.; Goldman, S.R.; Sper!- 
ing, J.L. (JAYCOR, Del Mar, CA (USA)). Jul 1980. Con- 
tract ACO1-78ET 10329. 38p. NTIS, PC A03/MF AOI. 

JAYCOR has developed a computer code for modeling fluid 
flows containing agglomerating particles, with the goal of provid- 
ing a method for optimization and scale-up of certain coal gasifica- 
tion reactors. The physical and chemical processes modeled in the 
computer code range from fluid and particle flow with heat trans- 
fer, to pyrolysis, mixing, and agglomeration of the coal. The initial 
effort has been directed toward a simulation of the Westinghouse 
Electric Corporation's devolatilizer unit, which uses a draft tube 
and fluidized bed for devolatilizing coal, while limiting the agglom- 
eration of the coal particles. The simulation code is flexible and can 
easily be adapted to study the behavior of other reactors. 


72 (FE—3195-09) Computer modeling of mixing and 
agglomeration in coal conversion reactors. Seventh quarterly 
technical report, April 1-June 30, 1980. Scharff, M.F.; 
Levine, H.B.; Chan, R.K.C.; Klein, H.H.; Chiou, M.J.; Die- 
trich, D.E.; Dion, D.R.; Meister, C.A. (JAYCOR, Del Mar, 
CA (USA)). Jul 1980. Contract AC01-78ET10329. 42p. 
NTIS, PC A03/MF AO1. 

This is the Seventh Quarterly Technical Report in a pro- 
gram to develop a multi-dimensional, time-dependent computer 
model of mixing, pyrolysis, and agglomeration processes in coal 
conversion reactors, beginning with the Westinghouse devolatilizer 
unit. This report describes the features of the modules which treat 
collisions between coal particles and their subsequent agglomer- 
ation or scattering. A key element of the agglomeration module is 
the determination of the viscosity of a coal particle as a function of 
its temperature and time. We present a model of viscosity which 
fits experimental data at various temperatures. 


73 (IRT—19600/3) Materials-process-product analy- 
sis of coal process technology: Phase III, final report. Volume 
I. Summary. (International Research and Technology Corp., 
McLean, VA (USA)). 15 Oct 1979. Contract ACOI- 
78ET 12300. 44p. NTIS, PC A03/MF AOI. 

A Materials-Process-Product Model of coal-process technol- 
ogy has been developed for the US Department of Energy. This 
model is an application of a methodology, previously developed 
under a grant from the National Science Foundation, for systemati- 
cally analyzing an array of competing manufacturing technologies 
from economic, environmental, and energy policy perspectives. 
The model consists of: a data base for coal-related materials and 
coal conversion processes; and an algorithmic structure that facili- 
tates systematic evaluations in response to exogenously specified 
variables such as tax policy, environmental limitations, and changes 
in process technology and costs. The model has been developed as 
an interactive program, with maximum flexibility for inclusion of 
new process data, revision of old data, and specification of exoge- 
nous data related to policy options. It is operational on the Energy 
Information Agency computer located at Rockville, Maryland, an 
IBM-370 series machine. Substantial improvements have been made 
in the model algorithms to increase the usefulness of the model and 
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to enhance the ease of operation. Volume I of this report contains a 
summary of work accomplished during Phase III. Volume II con- 
tains a set of appendices which describe the model algorithms as 
updated during Phase III. Vol. III is an updated version of the 
MPPM Users Guide. 


74 (P—700-79-014) Final environmental impact 
report. SCE coal gasification demonstration project, Daggett, 
California. (California Energy Commission, Sacramento 
(USA)). Dec 1979. 33p. California Energy Commission, 
Sacramento. 

This Final Environmental Impact Report (FEIR) concerns 
the Southern California Edison Company's (SCE) request to the 
California Energy Commission for approval of SCE’s proposed in- 
tegrated coal gasification/combined cycle demonstration facility 
(the project) near Daggett, California. This EIR was written by the 
staff of the Energy Commission. This Final EIR consists of: (1) 
The Revised Draft Environmental Impact Report (RDEIR), South- 
ern California Edison Company's Coal Gasification Demonstration 
Project, P-700-79-010 dated October 1979 (not attached). (2) The 
errata to the RDEIR (attached). (3) The comments and recommen- 
dations received on the RDEIR (attached). (4) Responses to the 
comments and recommendations received on the RDEIR (at- 
tached). The comments received on the RDEIR did not cause the 
staff to change its analysis or conclusions concerning the signifi- 
cance of the environmental impacts caused by the project. 


75 Poke hole closure apparatus . Hamilton, W. (to 
McDowell-Wellman Co). US Patent 4,211,536. 8 Jul 1980. 
Filed date 16 Oct 1978. vp. 

A description is given of a poke hole closure assembly for a 
gas producer to minimize the escape of noxious or volatile gas from 
the producer during a poking operation, comprising closure means 
for a poke hole of a gas producer, said closure means comprising a 
block having an aperture therethrough, emans attaching said block 
to a gas producer so that said aperture is in substantial alignment 
with a poke hole, a cosure plate hinged to said block to block said 
aperture and poke hole during normal operating conditions and 
being openable to enable a poker to be inserted therethrough, and 
nozzle means responsive to the opening of said closure means to 
direct an inert gas into said poke hole, said nozzle means including 
passage means communicating with the interior of said aperture for 
conducting said inert gas to said aperture, said nozzle further in- 
cluding a hollow, conical insert mounted in said aperture, said 
insert having an opening therethrough to permit passage of said 
poker and having an outer conical wall spaced from an inner coni- 
cal wall of said aperture, said passage means opening through said 
inner conical wall and into the space between said conical walls so 
that the inert gas will be directed downwardly and radially into 
said poke hole to block the outward passage of noxous or volatile 
gas from said poke hole when said closure plate is opened, means 
to prevent the entrainment of air in the downwardly and inwardly 
directed flow of inert gases comprising a plurality of ports extend- 
ing through said insert from the space between said inner and outer 
conical walls to the opening through the insert to provide a blanket 
of inert gas which is sucked into the poke hole; to thereby prevent 
the entrainment of air. 


76 Process for the production of an intermediate Btu 
gas . Eakman, J.; Euker, C.; Nahas, N. (to Exxon Research 
And Engineering Co). US Patent 4,211,538. 8 Jul 1980. 
Filed date 28 Jun 1978. vp. 

A process is described for the production of an intermediate 
Btu product gas from a carbonaceous feed material and steam 
which comprises; (A) reacting said steam with said carbonaceous 
feed material in a reaction zone at a reaction temperature between 
about 1000°F and about 1500°F and at a reaction pressure in excess 
of about 100 psia, in the presence of a carbon-alkali metal catalyst 
and sufficient added hydrogen and carbon monoxide to provide 
substantially equilibrium quantities of hydrogen and carbon monox- 
ide in said reactin zone at said reaction temperature and said reac- 
tion pressure; (B) withdrawing from said reaction zone an effluent 
gas containing substantially equilibrium quantities, at said reaction 
temperature and pressure, of methane, carbon dioxide, steam, hy- 
drogen and carbon monoxide; (C) recovering a portion of said ef- 
fluent gas as said intermediate Btu product gas; (D) contacting at 
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least a portion of the remainder of said effluent gas with steam in a 
steam reforming zone under conditions such that the methane in 
said effluent gas reacts with said steam to produce hydrogen and 
carbon monoxide; and (E) passing the effluent from said steam re- 
forming zone into said reaction zone without substantial cooling, 
thereby supplying said added hydrogen and carbon monoxide re- 
quired in said reaction zone and wherein said reforming zone is op- 
erated at conditions such that the heat content of said effluent from 
said steam reforming zone is sufficient to supply substantially all of 
the heat needed to preheat said carbonaceous feed material to said 
reaction temperature. 


77 Producing pure gas of high calorific value from ga- 
sification of solid fuel . Bierbach, H.; Hafke, C.; Kohlen, R. 
(to Metallgesellschaft Ag (Germany, F.R.)). US Patent 
4,211,539. 8 Jul 1980. Priority date 26 May 1976, German, 
Federal Republic of (F.R. Germany), vp. 

A process is described for producing and then using a gas of 
high calorific value and low dust content comprising contacting a 
solid fuel with water vapor and free oxygen in a gasification reac- 
tor at a pressure of about 5 to 150 bars and a temperature sufficient 
to produce a gas containing hydrogen and carbon monoxide, con- 
taining at least about 8 grams of dust per standard cubic meter and 
having a temperature of about 350 to 800°C, subjecting the gas to a 
dry coarse purification to reduce the solids content thereof, intense- 
ly scrubbing the gas at about 150 to 350°C with a scrubbing liquid 
predominantly comprising hydrocarbons and including less than 
2% of water by weight, after said dry coarse purification and 
before said scrubbing spraying water into the gas thereby to cool it 
to below 350°C so as to prevent cracking of constituents of said 
scrubbing liquid, at least about 70% of said hyudrocarbons of the 
scrubbing liquid having a boiling point abouve about 350°C, said 
scrubbing liquid being supplied to the scrubbing stage at a rate of 
about 0.5 to 6 liters per standard cubic meter of raw gas, withdraw- 
ing a purified gas with a solids content not exceeding 10 milligrams 
per standard cubic meter and having an enchanced calorific value 
and employing it as a fuel for the operation of at least one turbine, 
withdrawing used scrubbing liquid from said intense scrubbing 
stage and cooling it by indirect heat exchange in a cooling zone, 
separating the liquid from said cooling zone in a tar separator into a 
high-solids heavy phase and a low solids lighter phase, and using 
said lighter phase as said scrubbing liquid in the intense scrubbing 
stage. 


Process for the manufacture of fuel gas . Netzer, 
D. (to Fluor Corp Ltd The). US Patent 4,211,540. 8 Jul 
1980. Filed date 29 Dec 1978. vp. 

A process is described for the manufacture of fuel gas from 
coal which comprises sizing a coal feed to produce a first portion 
of larger particle sizes and a second portion of fine particles; gasify- 
ing (A) said firt portion of coal feed in a moving bed slagging gasi- 
fier; quenching the gas thus produced to form a water phase com- 
prising water, phenolic compounds, ammonia, COz, HCN, and H2S 
and a liquid organic phase comprising tar, oil and naphtha; separat- 
ing and recovering said liquid organic phase; separating the water 
phase and mixing it with (A) said second protion of said coal feed 
to form a slurry; gasifying the coal in said slurry in an entrained 
bed gasifier; blending the gases generated by said gasifiers, and pu- 
rifying the blend by removing COs, sulfur compounds and higher 
hydrocarbons, whereby fuel gas is produced and environmentally 
unsafe byproducts such as phenolic compounds are eliminated. 


79 Process for the production of a chemical synthesis 
gas from coal. Eakman, J.; Kalina, T.; Marshall, H. (to 
Exxon Research and Engineering Co). US Patent 4,211,669. 
8 Jul 1980. Filed date 9 Nov 1978. vp. 

A process is described for the production of a chemical syn- 
thesis product gas from a carbonaceous feed material and steam 
which comprises: (A) reacting said steam with said carbonaceous 
feed material in a reaction zone at a reaction temperature between 
about 1000F and about 1500°F and at a reaction pressure in excess 
of about 100 psia, in the presence of a carbon-alkali metal catalyst 
and sufficient added hydrogen and carbon monoxide to provide 
substantially equilibrium quantities of hydrogen and carbon monox- 
ide in said reaction zone at said reaction temeperature and said re- 
action pressure; (B) withdrawing from said reaction zone an efflu- 
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ent gas containing substantially equilibrium quantities, at said reac- 
tion temperature and pressure, of methane, carbon dioxide, steam, 
hydrogen and carbon monoxide; (C) treating said effluent gas for 
the removal of steam and acid gases to produce a treated gas con- 
taining primarily carbon monoxide, hydrogen and methane; (D) re- 
covering substantially all of the carbon monoxide and hydrogen 
from said treated gas as a chemical synthesis product gas, thereby 
producing a gas comprised substantially of methane; (E) contacting 
the gas produced in step (D) comprised substantially of methane 
with steam in a steam reforming zone under conditions such tat at 
least a portion of the methane present reacts with said steam to pro- 
duce hydrogen and carbon monoxide; and (F) passing the effluent 
from said steam reforming zone into said reaction zone without 
substantial cooling, thereby supplying said added hydrogen and 
carbon monoxide required in said reaction zone and wherein said 
reforming zone is operated at conditions such that the heat content 
of said effluent from said steam reforming zone is sufficient to 
supply substantially all of the heat needed to preheat said carbona- 
ceous feed material to said reaction temperature. 


Ruthenium catalysts improve methanation. Tucci, 
E. R.; Streeter, R.C. (Matthey Bishop Inc, Malvern, Pa). Hy- 
drocarbon Process.; 59: No. 4, 107-112(Apr 1980). 

General remarks related to the production of substituted nat- 
ural gas (SNG) from synthesis gas or other gasification products 
through the methanation reaction are followed by a description of 
an experimental program in which various catalysts based on ruth- 
enium alloys were evaluated. Experiments were performed on a 
laboratory fluidized bed reactor. Extensive experimental data are 
tabulated plotted and discussed in terms of practical recommenda- 
tions. Results demonstrated that the 0.5% Ru/10% Ni/alumina 
catalyst yielded the best PEDU methanation results to date. It 
showed very high activity, yielded a pipe line-quality gas in a 
single pass through the reactor (assuming subsequent CO2 removal), 
and was not sensitive to short-term exposure to feed gas composi- 
tion with low H2/CO ratios which generally lead to coking and de- 
activation of other methanation catalysts. 4 refs. 


81 Hydrocarbonization of coal in a fluidized bed. 
Youngblood, E.L.; Cochran, H.D. Jr.; Westmoreland, P.R.; 
Brown, C.H. Jr.; Oswald, G.E.; Miller, C.T. (Oak Ridge 
Natl Lab, Tenn). Ind. Eng. Chem., Prod. Res. Dev.; 19: No. 
1, 29-34(Mar 1980). 

Hydrocarbonization is a relatively simple method of produc- 
ing oil, substitute natural gas, and devolatilized char from coal. Oil 
and gas yields have been determined by hydrocarbonization of coal 
in a 0.10-m diameter fluidized-bed reactor operated at 2170 kPa and 
at temperatures ranging from 694 to 850 K. Subbituminous coal and 
bituminous coal that was pretreated with CaO, NaOH, and Na2COs; 
to eliminate agglomeration were used. Oil yields up to 21% (based 
on moisture- and ash-free coal) were achieved. Data on the compo- 
sition of the oil, gas, and char products are presented. 17 refs. 


82 Underground coal gasification experiment: Hoe 
Creek II, Aiman, W.R.; Thorsness, C.B.; Hill, R.W.; Ste- 
phens, D.R. (Lawrence Livermore Lab, Calif). Combust. 
Sci. Technol.; 21: No. 3/4, 97-107(1980). 

In this experiment the scheme of linked vertical wells for in- 
situ coal gasification was used with an 18.3-m well spacing. The ex- 
periment took 100 days for air-flow testing, reverse-combustion 
linking, forward-combustion gasification, and postburn steam flow 
Air was used for gasification except for a 2-day test with oxygen 
and steam flow. Reverse-combustion linking took 14 days at 1.6 m/ 
day and used 0.40 Mgmol of air per meter of link. At least two 
linkage paths were formed. The detected links stayed below the 3 
m level in the 7.6 m coal seam; however, the product flow from the 
forward-burn gasification probably followed the coal-overburden 
interface, rather than the reverse-burn links at the 3-m level. For- 
ward-burn gasification took 58 days and produced a total of 232 
Mgmol (194 Mscf) of gas with an average heating value of 96 kJ/ 
gmol (108 Btu/scf). 17 refs. 


83 Surge capacity addition to coal gasification pilot 
plant improves operability of coal preparation system. Ulvila, 
E.A.; Laurens, R.M.; Hudziak, J.A. Chicago, IL; Institute 
of Gas Technology (1980). Tp. (CONF- -800804—34). 
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From ASME century 2 emerging technology conference; 
San Francisco, CA, USA (10 Aug 1980). 

A 400-ton coal-char storage feeding system has been in- 
stalled as a part of the coal preparation system in the HYGAS coal 
gasification pilot plant. This new storage system provides a surge 
capacity, needed for uninterrupted coal feed to the experimental ga- 
sifier for extended periods of time. The installation has been instru- 
mental in achieving long continuous steady-state operating periods 
in the gasifier, needed to firmly establish process data required for 
process scale-up. This paper discusses the integration of the storage- 
feeding system into the existing pilot plant facility, including design 
considerations, special engineering specifications, details of the 
pneumatic air conveying loop, and start-up experience. 


84 Conversion of synthesis gas to high octane pre- 
dominantly olefinic naphtha. Dwyer, F.G.; Garwood, W.E. 
(to Mobil Oil Corp.). US Patent 4,172,843. 30 Oct 1979. 
Filed date 21 Jul 1978. 10p. 

An improved method is disclosed for converting synthesis 
gas to hydrocarbon mixtures wherein the syngas is contacted with 
a special catalyst comprising a crystalline zeolite having a silica-to- 
alumina ratio of greater than 200 (including zeolites containing es- 
sentially no alumina) and an (R2O + M/sub 2/n/O): SiOz ratio of 
less than 1.1:1 where M is a metal other than a metal of Group 
IIIA, n is the valence of the metal, and R is an alkyl ammonium 
radical. The organosilicate is characterized by a specified x-ray dif- 
fraction pattern. In a specific embodiment of this invention, synthe- 
sis gas is contacted with a catalyst comprising an intimate mixture 
of the crystalline zeolite catalyst and iron-containing, Fischer- 
Tropsch catalyst to produce a liquid hydrocarbon product having a 
boiling range of less than 400°F at a 90 percent overhead and being 
a predominantly olefinic product, wherein the structure of the ole- 
fins is substantially branched chain with internally-positioned 
double bonds. 


85 Development of a slagging cyclone gasifier for 
MHD applications. Demski, R.J.; Yeh, J.T.; Joubert, J.1,; 
Bienstock, D. (DOE, Pittsburgh, Pa). pp K.6.1-K.6.7 of En- 
gineering aspects of magnetohydrodynamics. Rosa, R.J. 
(ed.). University, MS; Mississippi University (1979). 


From 18. symposium on_ engineering aspects of 
magnetohydrodynamics; Butte, MT, USA (18 Jun 1979). 

A discussion is presented of experimental results obtained at 
atmospheric pressure with a vertical cyclone gasifier designed for 
MHD applications. The gasifier represents the first stage of a two- 
stage combustion system which will provide an MHD plasma rela- 
tively free of coal ash. Development of a successful vertical cy- 
clone gasifier design was completed in April of 1978. Slag rejection 
rates in excess of 95% were achieved at coal-feed rates of 100 to 
125 Ib/hr, stoichiometric air levels of about 75%, and with second- 
ary-air preheat temperatures ranging from 2820 to 2900°F. Larger 
versions of the successful gasifier design are now undergoing fur- 
ther tests in the PETC Atmospheric-Pressure and Pressurized 
MHD Combustor Test Facilities. 6 refs. 


86 Gasification of CaO catalyzed coal. Feldmann, 
H.F.; Chauhan, S.P.; Choi, P.; Conkle, H.N. (Battelle, Co- 
lumbus Lab, Ohio). Proc., Intersoc. Energy Convers. Eng. 
Conf.; 1: No. 79CH1477-9, 856-861(1979). (CONF-790803— 


). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Two of the major problems with the utilization of eastern 
coals for gasification have been their tendency to agglomerate and 
their lower reactivity as compared to western coals. A simple proc- 
ess has been developed by Battelle to reduce these problems by 
chemically incorporating lime (CaO) into the coal. In addition to 
catalyzing the coal for gasification, the treatment greatly reduces or 
eliminates the agglomerating tendencies of the coal. Coal treated by 
this process has been demonstrated to be a superior feedstock for 
both steam and steam/oxygen gasification as well as for direct hy- 
drogasification. Results are presented demonstrating the benefits of 
treatment for several types of --~*@--*-— stone 6 oof 
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87 IGT U-Gas pilot plant developments. Vora, M.K.; 
Patel, J.G.; Sandstrom, W.A.; Rehmat, A.G. (Inst of Gas 
Technol, Chicago, Ill). Proc., Intersoc. Energy Convers. Eng. 
= 1: No. 79CH1477-9, 889-894(1979). (CONF-790803— 


From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

At the Institute of Gas Technology (IGT) significant effort 
has been expended to develop processes to utilize coal on an envi- 
ronmentally acceptable basis, including coal conversion to low-and 
medium-Btu gas. The U-GAS process combines single-stage flui- 
dized bed gasifier with an ash agglomerating mechanism to achieve 
selective removal of high-ash-bearing material (agglomerates) and 
high carbon conversions. The focus of this paper is gasification by 
the U-GAS process of Western Kentucky No. 9 bituminous coal. 4 
refs. 


88 Equipment and strategy for environmental sam- 
pling of complex coal gasification process streams. Pochan, 
M.J.; Fillo, J.P.; Massey, M.J. (Carnegie-Mellon Univ, Pitts- 
burgh, Pa). Proc., Intersoc. Energy Convers. Eng. Conf.; 1: 
No. 79CH1477-9, 895-898(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

The environmental characterization of coal gasification tech- 
nology must be performed on sub-commercial scale facilities. 
Proper characterization at this scale of operation is difficult since 
many of the unit operations downstream of the gasifier are nonsca- 
lable and process conditions may vary significantly from those an- 
ticipated for commercial-scale operation. To avoid these difficulties, 
characterization efforts in the DOE program have focused on the 
raw gasifier product gas. 7 refs. 


89 Field performance of underground coal gasifica- 
tion. Stephens, D.R.; Brandenburg, C.F.; Burwell, E.L. 
(Lawrence Livermore Lab, Caiif). Proc., Intersoc. Energy 
Convers. Eng. Conf.; 1: No. 79CH1477-9, 996-1002(1979). 
(CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Underground coal gasification (UCG) offers a relatively low 
cost, environmentally sound method to produce clean fuels from 
coal. The purpose of this paper is to briefly review the state of the 
art in UCG, with particular emphasis on the U.S. Department of 
Energy Program. 34 refs. 


90 Experimental modeling of reverse combustion 
along fissures. Shearer, D.M.; Corlett, R.C. (Univ of Wash, 
Seattle). Proc., Intersoc. Energy Convers. Eng. Conf; 1: No. 
79CH1477-9, 1003-1009(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Reverse Combustion is an attractive means of developing 
high permeability paths for in situ conversion of low rank coals. 
This paper describes experimental research aimed at a rational engi- 
neering model of reverse combustion wave propagation along coal 
seam fissures. The approach described in this paper is to isolate 
dominant contributory mechanisms and to experimentally determine 
their relationship to propagation phenomena. Results of experiments 
with wood and coal are reviewed and experiments with plexiglass 
and with paraffin-soaked firebrick are reported. 12 refs. 


91 On-site production and utilization of low Btu gas. 
Dammann, R.W. pp 7p, Paper 17 of Aluminum industry 
energy conservation workshop IV papers. Washington, DC; 
Aluminum Association, Inc. (1979). 

From 4. aluminum industry energy conservation workshop; 
Washington, DC, USA (19 Jun 1979). 

Gasification of coal has been used commercially since the 
early 1800’s and reached its peak in the United States in the late 
1920's. With the installation of major natural gas pipe lines, the use 
of coal gasification decreased. In 1973, only two companies in the 
United States were commercially gasifying coal. Today six compa- 
nies are gasifying coal and one industrial park is about to go on- 
line. Their combined capacity is the equivalent of 15,000,000 cubic 
feet/day. None of the six companies has received any federal 
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money or grants to assist in construction or operation of their gas 
producers. Coal gasification at these locations stands on its own 
merits as a commercially viable alternate energy source - competi- 
tive and not curtailable. In the Northeast utilizing anthracite coal, 
coal gasification is, including all costs, the lowest cost energy 
source with the single exception of the direct firing of coal. The 
low Btu gas cost is in some cases as much as $1.00/MM Btu less 
than that of natural gas. 


92 Coal gasification: pioneering in aluminum. Kloidt, 
W.H. (Howmet Aluminum Corp., Lancaster, PA). pp 8p, 
Paper 18 of Aluminum industry energy conservation fe 9 
shop IV 

Inc. (1979). 

From 4. aluminum industry energy conservation workshop; 
Washington, DC, USA (19 Jun 1979). 

Recent shortages and gas supply curtailments, plus major 
plant expansions, have indicated a need for a third energy source. 
The D.O.E.'s prohibition on major fuel burning installations may 
also include the expansion program at Lancaster, even though the 
prohibition legislation remains extremely uncertain and undefined. 
In addition, the plant's location in the heart of the world’s largest 
megalopolis, places us in fierce competition for continued use of 
natural gas. Seventy percent of the gas piped into the area is con- 
nected directly to residential and small commercial outlets. People 
in industry are well aware that residential and commercial are at 
the top of the curtailment priority, and it is not likely that homes 
and small business will ever achieve swing load capability, or 
switch back to coal as an energy source. Chain reaction involving 
energy shortages in both oil and gas was also a strong case for the 
third source. The original plan was to provide a used gas generator 
to be used in conjunction with a sow drier. After further study, 
however, we determined that this pilot stage would not reveal the 
one remaining question involving producer gas. To our knowledge, 
low Btu producer gas was never used for a melting operation. Var- 
ious differentials involving flame speed comparisons between pro- 
ducer gas and natural gas caused some concern that melt rate and 
cycle time may be impacted by the low Btu fuel input. For this 
reason, we updated our pilot program to provide one 10-foot diam- 
eter gasifier supplying one melter. We believe that the outcome of 
this pilot program will be very significant to the future of combus- 
tion in melting practice. 


pers. Washington, DC; Aluminum Association, 


93 Industrial fuel gas: recent developments. Culbert- 
son, R.W. (Dravo Corp., Pittsburgh, PA). pp 21p, Paper 19 
of Aluminum industry energy conservation workshop IV 
papers. Washington, DC; Aluminum Association, Inc. 
(1979). 

From 4. aluminum industry energy conservation workshop; 
Washington, DC, USA (19 Jun 1979). 

Some general conclusions can be drawn from the fuel gas 
cost from the Wellman-Galusha gasifier calculations: (1) the larger 
the plant, the lower the cost of the gas produced and (2) the cost of 
150 Btu gas is less than the cost of 300 Btu gas; and (3) the cost of 
producing gas by this small gasifier system is lower than any other 
known technology. This has been substantiated by studies per- 
formed by Dravo on facilities up to approximately 25 billion Btu 
per day. Indications are that the small gasifier is competitive for 
facilities of considerably higher capacities. There are a number of 
factors involved, the key is simplicity. The gasifier operates at a 
very low pressure and the countercurrent flow results in relatively 
low temperatures. These operating conditions permit simple con- 
struction of the gasifier itself as well as other components of the 
total system. In fact, the gasifier is practically an off-the-shelf item. 
The modular concept is applied to the sizing of the gasifier. With 
the relatively low pressures and temperatures in the system, the 
piping, exchangers, vessels, etc. are relatively inexpensive. The pro- 
duction of 150 Btu or 300 Btu gas is somewhat less complicated 
than the production of 1000 Btu gas. It also results in a higher ther- 
mal efficiency. This thermal efficiency differential is on the order of 
15 percent. As noted the plant investment required for a 300 Btu 
system is substantially higher than for a 150 Btu system with the 
difference essentially in the cost of the oxygen plant. Probably the 
most important economic factor to be considered is that the pro- 
duction of industrial fuel gas represents a non-curtailable source of 
energy. 
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94 (DOE/ET/13046—T10) Industrial fuel gas demon- 
stration plant program. License agreements for proprietary 
processes. (Deliverable No. 30). (Memphis Light, Gas and 
Water Div., TN (USA)). _ Contrast ACO2- T7ET 13046. 
70p. NTIS, PC A04/MF AO 

The proprietary vay se included within the Industrial 
Fuel Gas Demonstration Plant are listed. Draft license agreements 
covering the use of these processes, with the exception of the West- 
field Process (Conoco), have been included at the end of this docu- 
ment. Except for the Claus Process (Amoco) all draft license agree- 
ments will be executed directly between MLGW and the licensor. 
All the draft license agreements provided have been prepared by 
the licensors after preliminary discussions. Presently these agree- 
ments are being reviewed by MLGW for acceptability. As stated 
above, the Amoco Sulfur Recovery Process will be covered by an 
existing agreement between Standard Oil and FWEC. Suitable 
clauses have been provided under Tab V. These clauses will be in- 
corporated into the MLGW/FWEC subcontract for the protection 
of MLGW, FWEC, and licensor. At this writing the Industrial 
Team has no secrecy agreement executed with Conoco Methana- 
tion Company (Westfield Methanation Process) nor has any draft 
license agreement been transmitted by Conoco. 


95 (CONF-801079—1) Liquefaction corrosion. 
DeVan, J.H.; Keiser, J.R.; Baylor, V.B. (Oak Ridge Nation- 
al Lab., TN (USA)). 1980. Contract W-7405-ENG-26. 12p. 
NTIS, PC A02/MF AOl1. 

From 5. annual conference on materials for coal conversion 
and utilization; Gaithersburg, MD, USA (6 Oct 1980). 

The goal of this program is to provide screening data on the 
susceptibility to corrosion of commercial base metals and welds 
that are candidate materials of construction for large coal liquefac- 
tion plants. Specimens are exposed in operating environments of 
liquefaction pilot plants and under controlled laboratory conditions 
to establish acceptable conditions of stress, temperature, time, and 
environment for candidate alloys. Chemical analyses have been car- 
ried out to identify the corrosion-causing constituents of the liquids. 
The behavior of potential containment materials is being assessed 
or the basis of results from both in-plant exposure of test specimens 
as well as results from laboratory tests at ORNL. One portion of 
the in-plant tests includes exposing stress corrosion cracking speci- 
mens in critical areas of liquefaction plants. The critical areas in- 
clude the dissolver vessel, the pressure letdown vessels, and the fac- 
tionation columns. Other in-plant tests consist of exposure of corro- 
sion coupons in areas where general corrosion has been severe. 
These areas include the fractionation columns used for recovery of 
process and wash solvents. Laboratory tests are being conducted 
using selected liquid process streams from the pilot plants to simu- 
late SRC environments. Sample materials include the full range of 
austenitic stainless steels, most of the Inconel, Incoloy and Hastel- 
loy high-nickel alloys, ferritic stainless steels, and Cr-Mo steels, as 
well as pure materials such as titanium, aluminum and nickel. 


96 (CONF-801079—2) Materials for Conoco zinc 
chloride hydrocracking process. Baylor, V.B.; Keiser, J.R.; 
DeVan, J.H. (Oak Ridge National Lab., TN (USA)). 1980. 
Contract W-7405-ENG-26. Sp. NTIS, PC A02/MF AOI1. 

From 5. annual conference on materials for coal conversion 
and utilization; Gaithersburg, MD, USA (6 Oct 1980). 

Use of zinc chloride to augment hydrogenation of coal and 
yield a high-octane gasoline product is the most significant feature 
of a coal liquefaction process being developed by Conoco Coal De- 
velopment Company. The zinc chloride catalyst is regenerated in a 
fluidized sand bed, where the spent melt is mixed with air and hy- 
drogen chloride at about 1000°C. Recovery is completed at 370°C 
in a condenser, where the zinc chloride is collected and the oxygen 
and sulfur are separated as H2O and SO2. The economic viability of 
the entire process is highly dependent on almost complete recovery 
of the zinc chloride. The severe environmental conditions of this 
recovery process cause unique materials problems. Although high- 
temperature oxidation and sulfidation are being studied in related 
programs, suitable materials to resist their combined effects along 
with those of chlorides have not yet been specifically addressed. 
Common engineering materials, such as the austenitic stainless 
steels and many nickel-base alloys, are unsuitable because of their 
inability to tolerate the elevated temperatures and sulfidation, re- 
spectively. The objectives of this task are to screen various metallic 
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and ceramic materials for resistance to the zinc chloride recovery 
system environment and to determine the nature of the attack by 
exposing coupons to the simulated environment in the laboratory. 


97 (DOE/ET/10104—T3) Solvent Refined Coal 
(SRC) process: trace elements. Research and development 
report No. 53, interim report No. 30. Volume III. Pilot plant 
development work. Part 6. The fate of trace elements in the 
SRC process. Khalil, S.R. (Washington State Univ., Pullman 
(USA). Nuclear Radiation Center). Feb 1980. Contract 
ACO01-76ET10104. 192p. NTIS, PC A09/MF AOl1. 

Instrumental neutron activation analysis was used to study 
the distribution and fate of up to 36 elements in the Solvent Refined 
Coal Process Pilot Plant located at Fort Lewis, Washington. The 
elements Ti, V, Mg, Ca, Al, Cl, Mn, As, Br, Na, K, Sm, La, Ga, 
Cu, Sb, Se, Hg, Ni, Co, Cr, Fe, Rb, Cs, Sc, Tb, Eu, Ce, Sr, Ba, Th, 
U, Hf, Ta, Zr and Zn were measured in feed coal, insoluble resi- 
dues, process solvent, process and effluent waters, by-product 
sulfur, SRC-I solid product, liquid-liquid separator oils and SRC-II 
liquid products. The material balance was calculated for each ele- 
ment from the concentration data and yields of each process frac- 
tion for both the SRC-I and SRC-II processes. Except for Ti, Cl 
and Br in the SRC-I mode and Hg in the SRC-II mode, each ele- 
ment was substantially lower in the SRC products than in the origi- 
nal feed coal. Residues from the process contained more than 80% 
of the trace element content found in the coal, except for Hg. More 
than 98.5% of the total contents of K and Fe in coal were retained 
in the insoluble residues. Elements such as Hg, Se, As and Sb can 
form volatile compounds (such as Hg®, H2Se, AsHs and SbHs) 
stable under the process conditions. The high enhancement factors 
of Se (957), As (202) and Sb (27.4) in the aqueous phase of the sep- 
arator water compared to that of the oil are evidence for the for- 
mation of volatile species which are more soluble in water than in 
the oil phase. 


(DOE/ET/10104—T4(Vol.1)) Solvent Refined 
Coal (SRC) process. (Pittsburg and Midway Coal Mining 
Co., Englewood, CO (USA)). Oct 1980. Contract ACO1- 
76ET 10104. 257p. NTIS, PC Al2/MF AOI. 
This report summarizes the progress of the Solvent Refined 
Coal (SRC) project for the period January 1, 1979 through Decem- 
ber 31, 1979. The fourth quarter of 1979 is reported here in detail. 
Turnaround activities at the Fort Lewis SRC-II Pilot Plant were 
completed. During the shutdown, installation of Slurry Preheater B 
was completed. In addition, extensive modifications were complet- 
ed to improve operability and slurry handling capabilities. The ex- 
perimental program for testing Slurry Preheater B was revised to 
improve the data base for design scale-up considerations. Coal feed 
was established using Powhatan No. 6 coal. Twenty slurry survey 
tests were designed to establish the effects of varous slurry and 
heater inlet hydrogen flow rates on heat transfer, heater coil pres- 
sure drop, and heater operability. Additional tests were also added 
to the preheater evaluation program to study the effects of coal 
concentration, recycle pyridine insoluble concentration and pre- 
heater outlet temperatures. During 1979, PDU P-99 completed 13 
runs (Runs 49 to 57 and 59 to 62). All these runs were made feed- 
ing coal from the Powhatan No. 5 Mine. 


9g (FE—2202-52) Homogeneous catalytic hydrocrack- 
ing processes for conversion of coal to liquid fuels basic and 
exploratory research. Final report, November 1, 1977-Febru- 
ary 15, 1980. (SRI International, Menlo Park, CA (USA)). 
30 Jul 1980. Contract AC22-76ET10569. 185p. NTIS, PC 
A09/MF AOl. 

This final report covers the results of research performed 
after October 1977 and deals specifically with the study of hydro- 
gen transfer in coal conversion to liquids. In particular we investi- 
gated the two possible modes of hydrogen addition in coal liquefac- 
tion: ionic and nonionic H-transfer. Accordingly, we discuss coal 
conversion related to catalysis of the transfer by soluble transition 
metal salts in Task 1: Ionic Routes of Coal Conversion in CO/H2O 
Systems and discuss H-transfer in tetralin-containing systems in 
Task 2: Hydrogen Transfer Intermediates in Coal Liquefaction. We 
suggest that the view of hydrogen transfer as taking place over a 
range of reaction routes including both ionic and nonionic paths is 
important in achieving the goals of moderation of conditions and 
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general improvement of coal conversion technology. The observa- 
tion of ionic hydrogen transfer in conversion systems is particularly 
important since such systems can use water in the conversion rather 
than a conventional organic H-donor. Three appendices are titled 
Possible Hydride Transfer in Coal Conversion Processes, Liquefac- 
tion of Bituminous Coal in Aqueous Systems, and Coal Solubiliza- 
tion at Short Reaction Times. 


100 (FE—2307-67) Research and development of rapid 
hydrogenation for coal conversion to synthetic motor fuels 
(riser cracking of coal). Annual report, April 1, 1979-March 
31, 1980. Duncan, D.A.; Beeson, J.L.; Oberle, R.D. (Insti- 
tute of Gas Technology, Chicago, IL (USA)). Sep 1980. 
Contract AC21-76ET10520. 89p. NTIS, PC AO5/MF AOl1. 

The objective of the program described in this report is to 
develop a noncatalytic process for the hydropyrolysis of lignite and 
coal to produce high-octane blending gasoline constituents, meth- 
ane, ethane and carbon oxides. The technical program has been di- 
vided into tasks involving planning, construction, and operation of 
a bench-scale unit, construction and operation of a process develop- 
ment unit (PDU), and a final technoeconomic evaluation. The con- 
struction of the PDU has been completed, and 13 runs were made 
at operating pressures ranging from 1000 to 2000 psig. The value of 
the severity function, a measure of the time-temperature history of 
reactants passing through the reactor, was 0.265 or less. At the 
level of thermal severity and hydrogen partial pressures used, the 
fractions of feed carbon converted to methane, light gases, and hy- 
drocarbon liquids were similar to those that would have been ob- 
tained in the bench-scale unit when operated under similar condi- 
tions. The yields of carbon oxides were, however, high. To obtain a 
carbon conversion appropriate to a balanced-plant mode of oper- 
ation requires operating conditions corresponding to a value of the 
severity function of 0.5 or greater. The bench-scale program was 
continued, and 28 trial runs were made during the reporting period 
to study the use of hydrogen preheated to pyrolysis temperatures, 
the effect of changing particle size, and the result of processing 
with syngas and steam. A few runs wre also made using North 
Dakota lignite catalyzed with bentonite clay and iron oxide. Ben- 
tonite clay, when added to feed lignite, catalyzed hydrotreating re- 
actions, greatly reducing the amounts of phenols and cresols ap- 
pearing in the products. 


101 Catalytic hydroprocessing of SRC-II and H-Coal 
syncrudes for BTX feedstocks. Sullivan, R.F.; O’Rear, D.J.; 
Stangeland, B.E. (Chevron Research Co., Richmond, CA). 
Am. Chem. Soc., Div. Pet. Chem., Prepr.; 25: No. 3, 583- 
607(Aug 1980). (CONF-800814—P1). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; San Francisco, CA, 
USA (24 Aug 1980). 

Chevron Research Company, under a contract sponsored by 
the US Department of Energy (DOE), is conducting a program to 
determine the feasibility and estimate the costs of converting a 
number of synthetic crude feedstocks to distillate fuels using 
modern petroleum processing technology. Both coal- and shale-de- 
rived liquids are being studied. Pilot plant tests for the key process- 
ing steps are being conducted to the extent needed to make reason- 
able estimates of commercial catalyst performance. The coal-de- 
rived feedstocks studied thus far under this contract are solvent-re- 
fined coal in two forms known as SRC-I and SRC-II and two H- 
coal syncrudes, one derived from Illinois No. 6 (Burning Star 
Mine) and the second from Wyodak coal. Because the primary ob- 
jective of this study is to produce transportation fuels, refineries 
were proposed to produce a maximum amount of either gasoline, 
diesel, jet fuel, or a combination of these products. However, be- 
cause of the unusual properties of the naphthas produced from 
coal-derived syncrudes, it has been suggested that petrochemical 
applications may be the most attractive use of coal-derived syn- 
crudes. Some of the results of our studies have been reported in a 
series of four papers, and more detailed information is available in 
DOE reports. The purpose of the present paper is to examine the 
results of refining the SRC-II and H-Coal syncrudes to see whether 
chemicals such as benzene, toluene, and xylene (BTX) could be 
produced in the proposed refining schemes as well as transportation 
fuels. 
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102 Gravity settling. Davis, H.; Long, R.; Simone, A. 
(to Lummus Co The). US Patent 4,213,862. 22 Jul 1980. 
Filed date 1 May 1978. vp. 

A gravity settler for effecting solid-liquid separation, com- 
prising: a vessel, at least two vertically spaced essentially planar in- 
verted v-shaped plates within the vessel, each of said inverted v- 
shaped plates being comprised of first and second downwardly op- 
positely inclined essentially planar sections which extend from the 
apex of the inverted v-shaped plate within the vessel to the lower 
portion thereof, adjacent the vessel wall, said at least two vertically 
spaced inverted v-shaped plates defining an enclosed liquid-solid 
separating chamber therebetween; inlet means for introducing 
liquid-solid feed into said chamber; first and second underflow 
outlet means positioned above and adjacent to the lower portions of 
said first and second sections of the lower of the at least two in- 
verted v-shaped plates; and overflow outlet means below and adja- 
cent to the apex of the higher of the at least two inverted v-shaped 
plates for withdrawing clarified liquid from said chamber. A proc- 
ess for separating solids from a coal liquefaction product by gravity 
settling, comprising: introducing a coal liquefaction product con- 
taining dispersed solids into a gravity settler at multiple locations; 
intercepting the settling path of the solids below each of the feed 
locations by bringing the solids into contact with essentially planar 
inclined intercepting surfaces which divide the gravity settler into 
separate separation zones within the settler to the lower portion 
thereof, thereby coalesce the solids and increase the solids settling 
rate, said inclined, intersecting surfaces being at least two vertically 
spaced, inverted v-shaped plates each being comprised of first and 
second downwardly oppositely inclined essentially planar sections 
which extend from the apex of the inverted v-shaped plate to adja- 
cent the settler wall, said at least two vertically spaced inverted v- 
shaped plates defining a substantially enclosed separation zone. 


103 Coal liquefaction process employing multiple recy- 
cle streams. Carr, N.; Schleppy, R.; Shah, Y. (to Gulf Re- 
search and Development Co). US Patent 4,211,631. 8 Jul 
1980. Filed date 3 Jul 1978. vp. 

A combination coal liquefaction-gasification process com- 
prises passing hydrogen and a liquefaction zone feed slurry com- 
prising mineral-containing feed coal, recycle dissolved liquid coal 
solvent, recycle dissolved coal which is solid at room temperature 
and recycle mineral residue to a coal liquefaction zone to dissolve 
hydrocarbonaceous material from mineral residue and to hydro- 
crack said hydrocarbonaceous material to produce a liquefaction 
zone effluent mixture comprising hydrocarbon gases, dissolved 
liquid coal, solid dissolved coal and suspended mineral residue; re- 
cycling to said liquefaction zone feed slurry a portion of said dis- 
solved liquid coal,solid dissolved coal and mineral residue; recy- 
cling to said liquefaction zone an other portion of ssaid solid dis- 
solved coal and mineral residue independently of said liquefaction 
zone feed slurry; said liquefaction zone producing a greater net 
yield on a weight basis after recycle of 450 to 850°F dissolved 
liquid coal as compared to the net yield on a weight basis after re- 
cycle of 850°F solid dissolved coal; separating dissolved liquid coal 
and hydrocarbon gases from non-recycled solid dissolved coal and 
mineral residue to produce a gasifier feed slurry comprising sub- 
stantially the entire net yield of solid dissolved coal and mineral 
residue of said liquefaction zone; passing said gasifier feed slurry to 
a gasification zone includin G an oxidation zone for the conversion 
of the hydrocarbonaceous material therein to synthesis gas; con- 
verting at least a portion of said synthesis gas to a gaseous hydro- 
gen-rich stream and passing said hydrogen-rich stream to said lique- 
faction zone to supply process hydrogen thereto; the amount of hy- 
drocarbonaceous material passed to said gasification zone being suf- 
ficient to enable said gasification zone at least the entire hydrogen 
requirement of said liquefaction zone. 


104 Production of gasoline via zinc chloride hydro- 
cracking of SRC, Pell, M.; Maskew, J.T.; Pasek, B.; Struck, 
R.T.; Greene, C.R. (Conoco Coal Dev Co, Library, Pa). 
Proc., Intersoc. Energy Convers. Eng. Conf; 1: No. 
79CH1477-9, 821-825(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Zinc chloride hydrocracking is a unique process in which 
over 60 weight percent of the coal or solvent refined coal fed into 
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the plant is converted to gasoline having a direct research octane of 
92. A 1 TPD process development unit has been constructed to test 
the process. Unique features of this design and results of operations 
with SRC-I from Ft. Lewis are presented. 23 refs. 


105 New catalysts for carbon monoxide-water induced 
liquefaction. Stenberg, V.1.; Baltisberger, R.J.; Knittal, D.; 
Wettlaufer, D.; Woolsey, N.F.; Knudson, C. (Univ of ND, 
Grand Forks). Proc., Intersoc. Energy Convers. Eng. Conf.; 1: 
No. 79CH1477-9, 828-831(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

A combination of carbon monoxide and water as reducing 
gases is compared in effectiveness with hydrogen for the conver- 
sion of two compounds resembling crucial portions of coal struc- 
ture. For benzophenone conversion using carbon monoxide-water, 
the order of catalyst effectiveness is MgO >CaO>SrO>Na/sub 2/ 
CO/sub 3/>BaO>SiO/sub 2/, which defies explanation on basici- 
ties and is in accord with electron transfer. As potential disposable 
catalysts, six samples of fly ashes from coal-fired electrical generat- 
ing plants were also examined using bibenzyl and benzophenone. 5 
refs. 


106 Low temperature chemical fractionation of coal 
components: a novel liquefaction approach. Yen, T.F.; Lee, 
W.C. (Univ of South Calif, Los Angeles). Proc., Intersoc. 
Energy Convers. Eng. Conf; 1: No. 79CH1477-9, 832- 
836(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

The feasibility of a novel coal conversion method is demon- 
strated where the hydrogen-rich components in coal are preferen- 
tially removed at lower temperatures. Based on the principles of 
solubility parameter spectroscopy and strain energy considerations 
in a three-dimensional cross-linked network with various bonding 
and interactions, low molecular weight species can be released from 
the portion of coal which is relatively hydrogen-poor. The fraction 
with high H/C ratio can be expected to upgrade into suitable liquid 
fuel, while the low H/C remaining becomes a hydrogen or gas 
source. 25 refs. 


107 Method for heat processing of pulverized brown 
coal . Chukhanov, Z.; Chukhanov, Z.; Fedorov, N.; Kara- 
sev, V.; Nikolaev, A.; Shapatina, E.; Tsuprov, S.; Zybalova, 
, G. (to Gosudarstvenny Nauchno-Issledovatelsky Energeti- 
chesky Institut (USSR)). US Patent 4,211,632. 8 Jul 1980. 
Filed date 14 Aug 1978. vp. 

A method of heat processing pulverized brown coal is given, 
which comprises heating pulverized brown coal in a first stage by a 
gaseous heat carrier in less than one second to a temperature of 200 
to 500°C at which thermal decomposition thereof begins, separat- 
ing the gaseous heat carrier from the thus heated brown coal, fur- 
ther heating the thus heated brown coals in a second stage in less 
than one second to a temperature of 500 to 800°C at which tem- 
perature thermal decomposition of the brown coal takes place by 
means of a stream of gaseous heat carrier which has been supplied 
with air oxygen and low grade products from the processing of 
pulverized brown coal, thus forming a vapour-and-gas suspension, 
breaking the thus formed vapour-and-gas suspension into a solid 
matter and a vapour-and-gas portion, condensing the vapour-and- 
gas portion to obtain gas, usable liquid products and to separate 
lowgrade products including heavy tars and pyrogenic water there- 
from, thereby obtaining thermally processed brown coal of high ca- 
loric capacity. 


0105 By-products 


REFER ALSO TO CITATION(S) 101, 102, 205 


108 Delayed coking process with hydrotreated recycle. 
Becraft, L.; Kegler, W.; Sooter, M. (to Conoco Inc). US 
Patent 4,213,846. 22 Jul 1980. Filed date 17 Jul 1978. vp. 

A delayed coking process is described in which a liquid hy- 
drocarbonaceous premium coke feedstock selected from the group 
consisting of thermal tar, pyrolysis tar, decant oil from a catalytic 
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cracking operating and mixtures thereof combined with petroleum 
resid in an amount of up to 50 weight percent is heated in a coker 
furnace and then fed to a delayed coking drum, and in which over- 
head vapors from said coking drum are passed to a coker fractiona- 
tor where they are separated into light hydrocarbon products and 
recycle gas oil, and in which said recycle gas oil is combined with 
said feedstock and returned directly to said coking furnace, the im- 
provement wherein said recycle gas oil is hydrotreated after being 
separated from said light hydrocarbon products and prior to being 
combined with said feedstock and returned directly to said coking 
furnace and wherein the coke product from said delayed coking 
drum has a cte of less than 5.0x10/sup -7/°C. 


0106 Properties 


109 (CONF-801039—1) Chemical characterization of 
the neutral fraction of synfuels. Ho, C.; Buchanan, M.V.; 
Clark, B.R.; Guerin, M.R. (Oak Ridge National Lab., TN 
(USA)). 1980. Contract W-7405-ENG-26. 22p. NTIS, PC 
A02/MF AO1. 

From 20. annual Hanford Life Sciences symposium; Rich- 
land, WA, USA (19 Oct 1980). 

The neutral components of coal- and shale-derived petro- 
leum substitutes are thought to contain important carcinogens and 
mutagens. Recent evidence suggests that the polar constituents of 
the neutral fraction are more important than are the polycyclic aro- 
matic hydrocarbons as regards bacterial mutagenicity. Sequential 
Sephadex LH-20 and silicic acid chromatography is found to be an 
effective means of isolating aliphatic, polycyclic aromatic hydrocar- 
bon, neutral azaarene, and aromatic polar constituents from the 
neutral fraction of a coal oil. The aromatic polar composition of pe- 
troleum substitutes is found to differ from that from petroleum by 
containing polycyclic aromatic amines, alkaline azaarenes, polycy- 
clic hydroxyaromatics, and, in some cases, carbonyl-containing po- 
lycyclic aromatics. 5 figures. 


110 (COO—4427-35) Evaluation of the effect of coal 
cleaning of fugitive elements. Part II. Analytical methods. 
Final report, Phase II. Bosshart, R.E.; Price, A.A.; Ford, 
C.T. (Bituminous Coal Research, Inc., Monroeville, PA 
(USA)). Mar 1980. Contract AS02-77EV04427. 185p. NTIS, 
PC A09/MF AOl. 

This report contains the analytical and test methods which 
were used routinely at Bituminous Coal Research, Inc. during the 
project. The procedures contained herein should aid coal industry 
laboratories and others, including commercial laboratories, who 
might be required to determine trace elements in coal. Some of the 
procedures have been presented in previous BCR reports; however, 
this report includes additional procedures which are described in 
greater detail. Also presented are many as the more basic coal 
methods which have been in use at BCR for many years, or which 
have been adapted or refined from other standard reference sources 
for coal and water. The basis for choosing specific analytical proce- 
dures for trace elements in coal is somewhat complex. At BCR, 
atomic absorption was selected as the basic method in the develop- 
ment of these procedures. The choice was based on sensitivity, se- 
lectivity, accuracy, precision, practicability, and economy. When- 
ever possible, the methods developed had to be both adequate and 
amenable for use by coal industry laboratories by virtue of relative 
simplicity and cost. This is not to imply that the methods described 
are simple or inexpensive; however, atomic abosrption techniques 
do meet these criteria in relation to more complex and costly meth- 
ods such as neutron activation, mass spectrometry, and x-ray flu- 
orescence, some of which require highly specialized personnel as 
well as access to sophisticated nuclear and computational facilities. 
Many of the analytical procedures for trace elements in coal have 
been developed or adapted specifically for the BCR studies. Their 
presentation is the principal purpose of this report. 


111 (DOE/ET/13395—1/2) Enthalpy measurement of 
coal-derived liquids. Combined quarterly technical progress 
reports, April-June 1979 and July-September 1979. Kidnay, 
A.J.; Yesavage, V.F. (Colorado School of Mines, Golden 
(USA)). 1979. Contract AC22-79ET13395. 91p. NTIS, PC 
A05/MF AO1. 
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Enthalpy measurements on a coal-derived naphtha and 
middle distillate, both produced by the SRC-II process, were made 
using flow calorimetry. The accuracy of the measurements, as re- 
ported by Omid, was within +- 1% of the measured enthalpy dif- 
ferences, AH. Experimental data for the naphtha were obtained 
over a pressure range of 100-300 psia and temperatures from 148° 
to 456°F. The middle distillate enthalpy measurements were made 
in the pressure and temperature ranges of 130 to 1000 psia, and 157° 
to 675°F, respectively. The methods of prediction of enthalpy de- 
veloped for petroleum fractions were unsatisfactory when applied 
to the above data. A negative bias was observed in the predicted 
enthalpy values for several of the coal-liquids. Based on these re- 
sults, it was theorized that the high experimental enthalpy values 
for coal-liquids were due to an energy of association attributed, pri- 
marily, to hydrogen-bonding effects. The petroleum-fraction enth- 
alpy correlations were then tested on the experimental data for 
pure compounds, both associating and non-associating. The predict- 
ed values compared very well with the experimental results for 
non-associating model compounds. However, for associating model 
compounds the predicted enthalpy values were considerably lower 
than their experimental data. This served to confirm the basic 
premise that the high experimental enthalpy values, for model com- 
pounds and coal liquids, were a direct consequence of an energy of 
association attributed, primarily, to hydrogen-bonding effects. 


112 (DOE/ET/13395—3/4) Enthalpy measurement of 
coal-derived liquids. Combined quarterly technical progress 
reports, October-December 1979 and January-March 1980. 
Kidnay, A.J.; Vesavage, V.F. (Colorado School of Mines, 
Golden (USA)). 1980. Contract AC22-79ET13395. 103p. 
NTIS, PC A06/MF AO1. 

A survey of the existing methods for detecting and quantify- 
ing the effect of association, owing to hydrogen-bonding, resulted 
in the selection of viscosity measurements and cryoscopic molecu- 
lar weight determinations as the two techniques most suitable for 
determining the effect of association. Viscosity measurements from 
70° to 190°F and at atmospheric pressure were made on 8 pure 
compounds and 7 coal liquids. The accuracy of the measurements 
was determined to be within +-5% of the measured value. Viscous 
enthalpies were then calculated using the above data and effective 
molecular weights determined. 


113 (DOE/ET/13395—5) Enthalpy measurement of 
coal-derived liquids. Quarterly technical progress report, 
April-June 1980. Kidnay, A.J.; Yesavage, V.F. (Colorado 
School of Mines, Golden (USA)). 15 Sep 1980. Contract 
AC22-79ET 13395. 76p. NTIS, PC A02/MF AO1. 

Cryoscopic molecular weight determinations were made on 
5 pure compounds and 7 coal liquids. The accuracy of the measure- 
ments, based on the data for pure compounds, was estimated to be 
within +- 10% of the actual value. A linear relationship between 
the molecular weight and concentration of sample in the benzene 
solvent was observed. It was found that the slope of the line corre- 
lated directly with the absolute error, between the predicted and 
experimental enthalpy values, for all the liquids studied. As the 
slope increased, the absolute error also increased. Thus, the cryos- 
copic molecular weight determinations, as a function of concentra- 
tion, were found to be an excellent indication of the extent and 
effect of association in any given fluid; and, as such, should be pre- 
ferred as a characterizing tool, over the viscosity measurements, or 
any combination of the two. 


114 (DOE/ET/13395—6) Enthalpy measurement of 
coal-derived liquids. Quarterly technical progress report, 
July-September 1980. Kidnay, A.J.; Yesavage, V.F. (Colora- 
do School of Mines, Golden (USA). Dept. of Chemical and 
Petroleum Refining Engineering). 15 Sep 1980. Contract 
AC22-79ET 13395. 67p. NTIS, PC A04/MF AOl. 

Equipment modifications to a Freon 11 boil-off type calori- 
meter are described. The calorimetric system was used to measure 
the enthalpies of thiophene experimentally. Data were taken over a 
temperature range of 100°F to 750°F at pressures of 50, 100, 200, 
400, 600, 825.9 (the critical), 1000, and 1500 psia. Thermodynamic 
properties derived from the data are compared to values in the lit- 
erature, and the agreement is exceptionally good. The data are then 
compared directly to results calculated by means of two correla- 
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tions: a modification of the BWR equation of state by Kesler and 
Lee, and a modified SRK equation of state method. Both correla- 
tions are found to work well in predicting the enthalpy of thio- 
phene. 


115 Analytical application of dialysis in coal liquids 
characterization. Fiuseth, D. (US DOE, Pittsburgh, Pa). 
Proc., Intersoc. Ene Convers. Eng. Conf; 1: No. 
79CH1477-9, 826-827(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

The analysis of direct coal hydrogenation liquids is often 
complicated by the presence of insoluble matter. These materials 
consist of both organic and inorganic constituents and often make it 
difficult to make unambiguous interpretations of data on solubility, 
precipitation mechanisms, physical properties (viscosity) and the 
nature of “dissolved” metals. A dialysis procedure for metals re- 
moval has some distinct advantages over centrifugation or filtration 
for guaranteeing complete solids removal. The development of such 
an analytical method is discussed. 3 refs. 
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116 (BNL—51253) Feasibility of utilizing a rotating 
fluidized bed for the removal of sulfur from hot gases. Prog- 
ress report. Waide, C.H.; Serry, H.P. (Brookhaven National 
Lab., Upton, NY (USA)). Apr 1980. Contract W-31-109- 
ENG-38. 17p. NTIS, PC A02/MF AO1. 

The RFB provides an option for coal combustion systems by 
separating the desulfurization of hot combustion product gases from 
the combustion process itself. Fluid-bed combustors conventionally 
combine the two processes and, as a result, the rapid combustion 
process is carried out in equipment whose design is dominated by 
the requirements of the slower and temperature-specific desulfuriza- 
tion process. Neither process can be optimized and, in fact, the spe- 
cifics of the combined reaction chemistry are unclear. Separation of 
the processes allows consideration of alternative combustors, sor- 
bents, and sorption devices. The RFB desulfurizer has the potential 
to reduce equipment sizes through improvements in reaction rates 
and sorbent utilization. Additionally, separation of the combustion 
and sorption reactions leads to a relatively clean separation of ash 
and spent sorbent allowing for better waste utilization or disposal. 
Several process advantages are associated with the use of the rotat- 
ing rather than the stationary fluidized bed for sulfur removal. 
These stem primarily from two characteristics inherent in the multi- 
g system. First, smaller particles can be retained in the fluidized 
bed, with the following three important advantages: (a) Smaller 
particles will contribute to higher sulfation rates because of in- 
creased surface area; the better rates will lead to a shorter gas resi- 
dence time; (b) Greater sorbent utilization will occur. Sulfation 
causes the buildup of a product layer on the outside of the sorbent 
particles, which corresponds to a higher fraction of sorbent utiliza- 
tion in the case of a small particle than with a larger particle; (c) 
The low gas velocities possible in the fluidization of small particles 
will permit relatively long residence times. 


117 (EPA—600/7-79-167b, pp 1204-1221) Flue gas de- 
sulfurization and fertilizer manufacturing: Pircon-Peck proc- 
ess. Boyda, R.M. (Arthur G. McKee and Co., Chicago, IL). 
Jul 1979. 

From 5. flue gas desulfurization symposium; Las Vegas, NV, 


USA (5 Mar 1979). 
The Pircon-Peck FGD process utilizes activated phosphate 


rock, ammonia, and flue gas as raw materials to produce ammoniat- 
ed phosphate fertilizers. Laboratory and pilo: plant testing indicate 
that in the process of producing fertilizer, sufficient SO2 can be re- 
moved from the flue gas to provide compliance with all EPA regu- 
lations, both existing and proposed. The chemistry utilized to pro- 
duce the product material can be summarized by three chemical re- 
actions which are given. 


118 Retractable hood for transfer of coke . Friend, D.; 
Grosko, J.; Liniger, R. (to United States Steel Corp). US 
Patent 4,213,829. 22 Jul 1980. Filed date 4 Jun 1979. vp. 
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In a hood for preventing escape of pollutants when transfer- 
ring coke therethrough, said hood has a fixed section extending 
from an upper end to a lower end adjacent a container for receiv- 
ing said coke, a retractable section pivotally attached to the lower 
end of said fixed section for movement concentrically over a por- 
tion thereof, and means for raising and lowering said retractable 
section. The improvement in said hood which comprises: said fixed 
section having a circular arc-shaped portion extending longitudinal- 
ly on the outer surface thereof remote from the pivot of said retrac- 
table section, said circular arc portion extending from the lower 
end of said fixed section upward at least to the height correspond- 
ing to the extreme upper position to which said retractable section 
is to be raised, at least one track extending longitudinally along the 
circular arc-shape portion of said fixed section, and a wheel assem- 
bly mounted on said retractable section and engaging said track so 
as to guide the retractable section during the raising and lowering 
thereof in order to prevent binding with the fixed section. 


119 Process for removing nitrogen oxides from gas by 
ammonia. Akimoto, H.; Arikawa, Y.; Azuhata, S.; Hishin- 
uma, Y.; Kikuchi, H.; Oshima, R. (to Hitachi Ltd (Japan)). 
US Patent 4,213,944. 22 Jul 1980. Priority date 10 Dec 1976, 
Japan, vp. 

A process for removing nitrogen oxides from a gas contain- 
ing nitrogen oxides, comprises adding a reducing agent selected 
from the group consisting of ammonia, ammonium salts, amines an 
amides and hydrogen peroxide to the gas, the gas having a tem- 
perature of 400-1200°C, thereby decomposing the nitrogen oxides 
to a nirtogen gas and water. 


120 Process and apparatus to purify waste industrial 
gases . Haese, E.; Moll, H.; Willms, R. (to Otto, Dr C & 
Comp Gmbh (Germany, F.R.)). US Patent 4,213,945. 22 Jul 
1980. Priority date 2 Mar 1977, German, Federal Republic 
of (F.R. Germany), vp. 

A process to purify industrial waste gases containing sulfur 
dioxide together with other polluting constituent gases selected 
from the group consisting of hydrogen fluoride, hydrochloric acid 
and sulfur trioxide, said process including the steps of: increasing 
the dew point of industrial waste gases as a first ..age within a re- 
action tank by the partial evaporaiton therewith of a solution of 
ammonium sulfate containing ammonium ions, cooling the gases 
below the elevated dew point with a solution of ammonium sulfate 
as a second stage in the reaction tank, supplying oxygen and/or 
NOx into said reaction tank and treating the cooled gases with an 
ammonia mist as a third stage in the reaction tank to form ammoni- 
um salts from the polluting constituent gaseous content of the treat- 
ed gases, delivering the treated gases as a fourth stage into the 
bottom of the reaction tank to precipitate the ammonium salts 
therefrom by treatment of the polluting consitiuent gaseous content 
with a solution of ammonium sulfate containing ammonium ions, 
collecting the precipitated ammonium salts below said fourth stage 
in a reservoir, and feeding the purified waste gases from the reac- 
tion tank through a cooler for discharge into the atmosphere. 


121 Process for preventing formation of gypsum scale 
in a flue gas desulfurization process . Furuta, I.; Masuda, T.,; 
Yagaki, K. (to Kobe Steel Ltd (Japan)). US Patent 
4,213,946. 22 Jul 1980. Priority date 21 Dec 1976, German, 
Federal Republic of (F.R. Germany), vp. 

In a process for desulfurizing flue gase containing SO. by 
the lime-gypsum process wherein said SO2 is absorbed in an aque- 
ous solution of Ca(OH) containing CaCl, the improvement com- 
prising maintaining the concentration of Ca(OH) in said absorbing 
solution at a level between 0.001% and 0.1% by weight and main- 
taining the concentration of CaCl, in said absorbing solution at less 
than 40% by weight, whereby the formation of gypsum scale is 
prevented. 


122 Coke pushing emission control system. K wasnoski, 
D.; Symons, C. (to Bethlehem Steel Corp). US Patent 
4,211,608. 8 Jul 1980. Filed date 19 Oct 1978. vp. 

A method is described for controlling coke oven emissions 
comprising the steps of: (A) aligning a one-spot, open-top coke 
quenching car with the coke oven, (B) providing a coke guide from 
the coke oven to the car, (C) positioning a fume hood over the car, 
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with the fume hood having a length about equal to the length of 
the car, (D) pushing hot coke from the coke oven through the coke 
guide and into the car, (E) withdrawing gases from the fume hood 
during step (D) and passing said gases to gas cleaning equipment at 
a gas flowrate of between about 1000 and about 3500 scfmd per ton 
of coke pushed under step (D), and (F) substantially upon comple- 
tion of step (E) moving the car from under the fume hood to a 
quenching station with the hot coke in the car exposed to the at- 
mosphere and without further withdrawal of gases from the hot 
coke to the gas cleaning equipment. 


123 Device for collecting emissions rising from a 
quenching car of a battery of coke ovens . Stog, W. (to 
WSW Stahl- Und Wasserbau Gmbh (Germany, F.R.)). US 
Patent 4,211,612. 8 Jul 1980. Priority date 21 Jul 1977, 
German, Federal Republic of (F.R. Germany), vp. 

In combination with a displaceable quenching car of a bat- 
tery of coke ovens disposed side by side in a row with doors in 
their front ends and having a coke guide car for selective position- 
ing in front of the ovens to receive coke therefrom, and a collect- 
ing main for collecting smoke and gas emitted during the door re- 
moval and pushing of coke from said battery, said collecting main 
extending coextensively with said battery and including a continu- 
ous flexible belting forming a portion of one side thereof, a device 
is described which includes: a first elongated hood for receiving 
emissions rising from said quenching car, a collector mounted 
above said first hood and extending in the longitudinal direction of 
said first hood, duct means arranged at one end portion of said first 
hood and extending from said first hood to said collector for con- 
veying emissions from said first hood to said collector, an adjust- 
able throttle valve associ ated with said duct means for controlling 
the passage of emissions therethrough, a connecting piece connect- 
ed to the other end portion of said collector, second hood extend- 
ing overnsaid coke means transporting carriage, and provided with 
an opening adapted to be aligned with said connecting piece, and 
withdrawal duct means connected to said collector at an intermedi- 
ate portion between said duct means and said connecting piece with 
withdrawal duct means are adapted to communicate with said col- 
lecting main and provided with a shut-off flap operable to control 
the communication between said collector and said collecting main. 


124 Supported catalyst for purifying gas and method of 
manufacturing the same . Kimura, K.; Nishino, A.; Sonetaka, 
K. (to Matsushita Electric Industrial Co Ltd (Japan)). US 
Patent 4,211,672. 8 Jul 1980. Priority date 26 Aug 1977, 
Japan, vp. 

A catalyst is described for use in purification of a gas which 
comprises a catalyst carrier composed of alumina cement having a 
CaO component of less than 40% by weight, an AlzOs component 
of more than 35% by weight and a Fe,O; component of less than 
20% by weight and at least one aggregate selected from the group 
consisting of silica aggregate, silica-alumina aggregate, and alumina 
aggregate, and a platinum group metal supported on said catalyst 
carrier in an amount of 0.001 to 0.1% by weight, said catalyst being 
produced by the steps comprising: A. molding a molded body from 
a mixture comprising alumina cement and said aggregate; B. curing 
said molded body for the hardening thereof, C. subsequently heat 
treating said hardened molded body at a temperature range from 
250 to 700°C to obtain a catalyst carrier; and D. Causing a plati- 
num group metal to be supported on said catalyst carrier by steps 
comprising: contacting said carrier with a solution of a salt of said 
platinum group metal to impregnate said solution on the surface of 
said carrier; and subsequently heat treating said catalyst impregnat- 
ed carrier at temperature below 700°C to convert said platinum 
group metallic salt into a platinum group metal. 


125 Stack gas analyzer and thermal oxidation device 
therefor. Vincent, A. (to International Telephone and Tele- 
graph Corp). US Patent 4,211,748. 8 Jul 1980. Filed date 23 
Jan 1978. vp. 

A stack gas analyzer is described for connection from a re- 
covery stack, said stack gas analyzer comprising: first means includ- 
ing a first outlet for producing a flow of a dehydrated mixture of 
the gases flowing in said recovery stck, said dehydrated mixture in- 
cluding sulfur dioxide, total reduced sulfur (TRS), and oxygen re- 
maining after combustion utilizing an oxygen rate a few percent in 
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excess of the stoichiometric rate; a scrubber having an inlet and an 
outlet to receive said dehydrated mixture, said scrubber having a 
composition to remove sulfur dioxide from said dehydrated mixture 
without removing the said TRS, said scrubber outlet having a flow 
therethrough of a trs sample mixture the same as said dehydrated 
mixture except for the removal of sulfur dioxide therefrom and in- 
cluding at least some of said oxygen; a coulometric titrator having 
a cell including an inlet and an outlet, and having second means to 
produce an electrical output signal proportional to the concentra- 
tion of sulfur dioxide in an oxidized gas mixture passing through 
said cell from said cell inlet to said cell outlet; a conduit connected 
from said scrubber outlet to said cell inlet, saidaconduit having a 
flow of said TRS sample therein; and third means to heat said TRS 
sample in said conduit to a pedetermined temperature such that said 
trs is oxidized to sulfur dioxide. 


126 Process for removal of sulfur dioxide from gaseous 
mixtures . Tung, S. US Patent 4,211,761. 8 Jul 1980. Filed 
date 3 Oct 1977. vp. 

A process for removing sulfur dixoide from a gaseous mix- 
ture comprises: contacting the gaseous mixture in a scrubbing zone 
with a removal rectant consisting essentially of an aqueous solution 
of a first salt of an alkali metal to form an aqueous solution of alkali 
metal hydrosulfite salt, said first salt being derived from a weak 
acid having a pKa value which is at least 3.5; contacting, in a trans- 
fer reaction zone, the aqueous solution of said alkali metal hydro- 
sulfite salt with a transfer reactant consisting of an organic phase 
which does not form a stable emulsion with water, and includes at 
least one aliphatic amine salt containing from about 8 to about 45 
carbon atoms, and having a solubility in water of less than about 5 
gms of the amine salt per 100 gms of water at 25° and having a 
transfer capability, g, which is greater than 0.15, said amine salt 
being derived from the reaction of an amine with a weak acid 
having a pKa value which is at least 3.5, to yield an organic liquid 
phase containing, by a transfer reaction, at least one sulfur-contain- 
ing amine salt, and an aqueous solution phase containing a second 
alkali metal salt differing from said first alkali metal salt and recta- 
ble with free amine derived from said sulfurcontaining amine salt to 
yield said first alkali metal salt; heating the organic liquid phase to 
decompose the sulfurcontaining amine salt to yield sulfur dioxide 
and a free amine; then contacting at least a portion of said free 
amine with at least a portion of said second akali metal salt to re- 
constitute said amine salt and concurrently reconstitute said first 
alkali metal salt. 
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127 (CONF-801069—1) Tracking quality assurance 
controls in environmental research. Farrell, M.P.; Strand, 
R.H. (Oak Ridge National Lab., TN (USA)). 1980. Contract 
W-7405-ENG-26. 8p. NTIS, PC A02/MF AO1. 

From 35. midwest conference of the American Society for 
Quality Control; Tulsa, OK, USA (9 Oct 1980). 

Environmental research involved in the assessment of new 
coal conversion technologies must evaluate many biological, physi- 
cal, and chemical variables to determine environmental acceptabil- 
ity. Inherent in these studies is the use of quality assurance controls 
to evaluate data base entries, analytical procedures, and program 
productivity. However, quality assurance controls implemented at 
the project level are seldom known in detail and/or evaluated 
when making resource management decisions at the program level. 
This paper presents a computer-based decision support system that 
assists in management level integration of complex environmental 
research. A subsection of the system documents quality assurance 
controls used in specific research programs. For each analysis/pro- 
cedure, the decision support system provides appropriate informa- 
tion on the following: technique (including references), instrument 
design/model, upper-lower detection limits, instrument precision, 
analytical precision, sampling methodologies and frequencies, sam- 
pling precision, specifics of quality assurance controls, EPA/RCRA 
standards for ambient concentrations or rates, and other site related 
information. By interfacing the decision support system with the re- 
search data base management system, more appropriate statistical 
measures can be formulated to provide decision support functions 
for generic evaluation. 
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128 (DES—-80/60(Draft)) Draft environmental impact 
statement. Proposed strip coal mine on Ute Mountain Ute 
Tribal lands, San Juan County, New Mexico. (Bureau of 
Indian Affairs, Albuquerque, NM (USA)). 1980. 83p. 
Bureau of Indian Affairs, Washington, DC. 

The action proposed is the approval by the Department of 
the Interior of a lease of Ute Mountain Ute Tribal lands for the 
purpose of coal mining. The lease area (1320 acres) is entirely locat- 
ed on the Ute Mountain Ute Reservation, San Juan County, in 
northwestern New Mexico. The proposed project will consist of a 
10 year lease with an option to renew for 10 years. Exploration 
conducted indicates approximately 8 to 10 million tons of coal that 
can be strip mined. Disturbance will occur to topography, soils, 
flora, fauna, air quality, surface and groundwater hydrology, plus 
cultural resources. Additional impacts wil! occur through noise and 
visual effects and socio-economic impacts. The alternatives consid- 
ered were non-development of the project and alternative mining 
methods. (DMC) 


129 (DOE/CH/93015—3) Trace-element geochemistry 
of coal resource development related to environmental quality 
and health. (National Academy of Sciences, Washington, 
DC (USA). Assembly of Mathematical and Physical Sci- 
ences). 1980. Contract AT02-76CH93015. 165p. NTIS, PC 
A08/MF AO1. 

This report assesses for decision makers and those involved 
in coal resource development the environmenta! and health impacts 
of trace-element effects arising from significant increases in the use 
of coal, unless unusual precautions are invoked. Increasing demands 
for energy and the pressing need for decreased dependence of the 
United States on imported oil require greater use of coal to meet 
the nation’s energy needs during the next decade. If coal produc- 
tion and consumption are increased at a greatly accelerated rate, 
concern arises over the release, mobilization, transportation, distri- 
bution, and assimilation of certain trace elements, with possible ad- 
verse effects on the environment and human health. It is, therefore, 
important to understand their geocheraical pathways from coal and 
rocks via air, water, and soil to plants, animals, and ultimately 
humans, and their relation to health and disease. To address this 
problem, the Panel on Trace Element Geochemistry of Coal Re- 
source Development Related to Health (PECH) was established. 
Certain assumptions were made by the Panel to highlight the cen- 
tral issues of trace elements and health and to avoid unwarranted 
duplication of other studies. Based on the charge to the Panel and 
these assumptions, this report describes the amounts and distribu- 
tion of trace elements related to the coal source; the various meth- 
ods of coal extraction, preparation, transportation, and use; and the 
disposal or recycling of the remaining residues or wastes. The 
known or projected health effects are discussed at the end of each 
section. 


130 (PB—80-119993) Some aspects of natural vegeta- 
tion establishment on abandoned underground coal mine 
refuse areas in illinois. Final report. D’Antuono, J.R.; Klim- 
stra, W.D. (Southern Illinois Univ., Carbondale (USA). Co- 
operative Wildlife Research Lab.). Jun 1979. 98p. NTIS, PC 
A05/MF AOI. 

Inventories of lands affected by surface and underground 
mining for coal in Illinois have identified gob a coarse coal refuse 
(5,000 acres) and slurry (3,991 acres) disposal areas designated as 
problem sites. This study was designed to characterize the chemical 
and physical parameters of 36 naturally well-vegetated (26 un- 
burned gob, 5 burned gob, 5 slurry) disposal sites, to relate those 
parameters to the occurrence of vegetation, and to offer feasible al- 
ternatives to standard reclamation techniques. Chemical and physi- 
cal parameters were evaluated follwing collection of composite 
refuse samples from three depths in the well-vegetated areas and 
the surface of adajacent barren portions of each site 


131 (PNL—3517) Solvent Refined Coal-II (SRC-ID de- 
tailed environmental plan. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Oct 1980. Contract AC06- 
76RLO1830. 136p. NTIS, PC AO7/MF AO1. 

This document describes environmental research which will: 
aid in the development of an environmentally acceptable SRC-II 
process; and provide data for environmental assessment of the proc- 
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ess. The SRC-II process is described, criteria for selection of sam- 
ples to undergo environmental analyses are given, and approximate 
timelines are presented for obtaining pertinent samples. At this 
time, the SRC-II process is at the pilot-plant stage of development 
and a demonstration facility is scheduled to begin operation in 1984. 
Since design criteria may change, the environmental research de- 
scribed in this document is organized in four phases which corre- 
late with and will provide information early in process develop- 
ment. Phase I research (screening) evaluates samples from existing 
SRC-II facilities (pilot, process demonstration unit [PDU], bench) 
which may bracket potential demonstration/commercial practice in 
terms of physical and chemical criteria. The samples are being sub- 
jected to a battery of short-term biomedical and ecological assays. 
Chemical fractionation and analysis are being performed to deter- 
mine compounds and compound classes of potential concern. Phase 
II (baseline) research will evaluate SRC-II materials which are con- 
sidered most representative of potential demonstration/commercial 
practice. These materials will be subjected to longer-term, more-ex- 
tensive biological and ecological analyses relative to effects and en- 
vironmental fate. Phase III research will examine effects of process 
modification, control technologies and changing operational condi- 
tions on potential environmental properties cf SRC-II materials. 
Phase IV research (onsite monitoring) will develop methods and 
initiate environmental monitoring for effects at the SRC-II demon- 
stration facility and potential commercial sites. This document also 
describes industrial hygiene programs which must occur through- 
out SRC-II process development. 


132 Alkali emission and fixation during combustion of 
coals at the normal temperature range of PFBCS. Lee, 
S.H.D.; Johnson, I. (Argonne Natl Lab, Ill). Proc., Intersoc. 
Energy Convers. Eng. Conf; 1: No. 79CH1477-9, 942- 
948(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Four coals of three different ranks, with and without NaCl 
impregnation, were combusted at 850 and 900/degree/C, using a 
laboratory-scale, fixed-bed combustor to investigate the emission of 
sodium and potassium during combustion. Alkali emission during 
combustion was found to be related to the ash content of the coal, 
and to increase with combustion temperature. Also, control of 
alkali emission by two methods was examined: by combustion of 
charcoal mixed with a variety of additives and by passing alkali- 
bearing flue gas through beds of granular sorbents. 16 refs. 
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133 (DOE/ET/10159—T1) Peat resources of North 
Carolina. Quarterly progress report. Ingram, R.L.; Otte, L.J. 
(North Carolina Univ., Chapel Hill (USA). Dept. of Geolo- 
gy). 1 Jul 1980. Contract ACO1-78ET10159. 6p. NTIS, PC 
A02/MF AOl1. 

Although the work on North Carolina peat deposits is far 
from complete, a preliminary estimate of the amount of peat was 
made. Table | has the listing of all three types of deposits, Pocosin, 
River Floou Plain and Carolina Bays, and their description such as 
area, weight, thickness and quality estimation. Work on the peats of 
Light Ground Pocosin has been completed and the final report will 
be distributed soon. Work is continuing on the three largest Poco- 
sin deposits; East Dismal Swamp (Dare Peninsula), Dismal Swamp, 
and Croatan Forest. As for river deposits, reconnaissance work in- 
dicates that peat is to be found along the lower floodplains of the 
Chowan, Roanoke, and Cape Fear Rivers. The quality (ash con- 
tent) is much more variable than for the pocosin peats. There are 
approximately 2100 Carolina Bays deposits, over 800 ft long. A 
map is provided showing their distribution. Preliminary work 
shows that most of these bays contain good peat up to a maximum 
thickness of 15 ft 


134 (DOE/ET/10159—T2) Peat resources of North 
Carolina. A progress report. Ingram, R.L.; Otte, L.J. (North 
Carolina Univ., Chapel Hill (USA). Dept. of Geology). Oct 
1980. Contract ACO1-78ET10159. 9p. NTIS, PC A02/MF 
AOl. 
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This progress report has a summary of the final report on 
the Light Ground Pocosin work. It is the description of the loca- 
tion of peat deposits, the types of peat found, and their composition 
and heating values. On other pocosin peat, field data are still being 
collected on the Pamlimarle peninsula, Dismal Swamp, and Croatan 
Forest. Preliminary estimates show that there are 360 square miles 
containing 210 million tons of moisture-free peat in the Pamlimarle 
peninsula, which is the largest peat reserve in North Carolina. Most 
of this peat is moderately to highly decomposed with low ash con- 
tent and with heating values averaging over 10,000 Btu/lb. The 
Dismal Swamp has about 100 square miles of peatland containing 
50 to 75 million tons of moisture-free peat with average thickness 
of 4 to 5 ft. The Croatan Forest is estimated to have 40 to 50 
square miles of peatland containing 25 to 30 million tons of mois- 
ture-free peat with an average thickness of 4 to 5 ft. Limited field 
work has discovered some peat deposits of unknown extent along 
the lower parts of the Chowan, Roanoke, and Cape Fear rivers. 
Floodplain peats are often covered by several feet of alluvial sand 
and mud and often grade laterally into alluvial sand and clays. Ash 
content is higher than in the pocosin peats. Preliminary work on 
Carolina Bay Peats shows that many of these bays contain high 
quality peat up to a maximum thickness of 15 ft. Ash content aver- 
ages about 4%, and the heating value averages about 10,000 Btu/Ib. 
New figures in this report are two graphs which show the relation 
of moisture content to bulk density, and the relation of bulk density 
to depth of selected peats. 


135 (DOE/ET/10159—T3) First technical contractors’ 
conference on peat. Final report. Ingram, R.L.; Otte, L.J. 
(UOP, Inc., McLean, VA (USA); System Development 
Corp., McLean, VA (USA)). 1980. Contract ACOI- 
78ET10159. 19p. NTIS, PC A02/MF AO1. 

This inventory of the peat resources of North Carolina is 
being made as part of the Department of Energy's inventory of the 
peat resources of the United States. Peat deposits in North Carolina 
are of three main geologic types representing the accumulation of 
organic matter in: Pocosin, broad shallow depressions on uplifted 
sea floors; River Floodplains; and Carolina Bays, elliptical depres- 
sions of unknown origin, perhaps meteorite scars. As the largest 
peat deposits probably occur in pocosins, most of the work has 
been concentrated in these deposits. Table 1 summarizes the work 
accomplished. The various deposits of Pocosin, River Floodplain, 
Carolina Bays, along with their area, maximum thickness, modal 
thickness and number of exploratory holes are listed in this table. 
About 120 proximate and ultimate analyses have been made of 
North Carolina peats that allow the general nature of these peats to 
be described. Scatter diagrams of the relation of various properties 
of peat to the ash content are shown in Figures 3 to 11. These 
properties are, percentages of water, volatiles, fixed carbon, carbon, 
hydrogen, and oxygen, and Btu/lb. Table 2 summarizes the compo- 
sition and heating values of the peats analyzed. The immediate goal 
is to complete the inventory of the pocosin peat deposits. 


136 (DOE/ET/10159—T4) Peat deposits of Light 
Ground Pocosin, Pamlico County, Nerth Carolina. Ingram, 
R.L.; Otte, L.J. (North Carolina Univ., Chapel Hill (USA). 
Dept. of Geology). Jun 1980. Contract AC01-78ET10159. 
25p. NTIS, PC A02/MF AOl1. 

The Light Ground Pocosin peat deposit is located in south 
central Pamlico County, 13 miles east of New Bern. Except for a 
narrow channel 8 to 12 feet deep, and two small areas of thin peat 
over highs on the sub-peat surface, the peat lies in a broad shallow 
depression and increases in thickness to about 7 feet in the center. 
The deposit occupies an area of 5930 acres and has a total of 5.171 
million tons of moisture-free peat. The peat, greater than 4 feet 
thick, occupies an area of 2790 acres and has 3.478 million tons of 
dry peat. The peat lies just to the east of the Arapahoe sand ridge - 
Suffolk Scarp. The normal surface elevation in the area around the 
peat (the Pamlico terrace or surface) is 15 to 20 feet; however, the 
surface of the peat is a broad dome reaching an elevation of over 
20 feet. Two main types of peat are present: a brown, decomposed 
fibrous peat usually restricted to the infilled channel, and a black, 
fine-grained, highly decomposed humic peat. Stumps and logs of 
white cedar and cypress are common throughout the black peat. 
The moisture content increases with depth from an average of 74% 
in the top foot to 90% at 9 feet. The bulk density increases from 
about 180 tons of dry peat per acre-foot in the top foot to 270 tons 
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at 3 feet and then decreases to 125 tons at a depth of 9 feet. Within 
the main body of the peat the ash content is almost always below 
10% and is usually below 5%; and the heating value ranges from 
9,800 to 10,900 Btu/lb with a median of 10,500. The nitrogen con- 
tent ranges from 0.9 to 2.0% with a median of 1.4%. The sulfur 
content ranges from 0.2 to 0.3% with a median of 0.2%. 


137 (DOE/ET/10159—T5) Peat resources of North 
Carolina. Quarterly progress report. Ingram, R.L. (North 
Carolina Univ., Chapel Hill (USA). Dept. of Geology). Jan 
aa Contract ACO1-78ET10159. 5p. NTIS, PC A02/MF 
AOl. 

This is a progress report on the preparation of inventory of 
peat deposits in North Carolina. Peat deposits in North Carolina 
are of three main geologic types representing the accumulation of 
organic matter in: Pocosin, broad shallow depressions on uplifted 
sea floors; River Floodplains; and Carolina Bays, elliptical depres- 
sions of unknown origin, perhaps meteorite scars. A map is pro- 
vided giving the locations of these three types of peat deposits. As 
the largest peat deposits probably occur in pocosin most of the 
work has been concentrated on these deposits. Work is continuing 
on collection of field samples from 95 sites tested, analyzing of sam- 
ples for moisture and ash content, and plotting of peat thicknesses 
on work maps. Field work is complete on the Light Ground Poco- 
sin deposit and almost complete for the Croatan National Forest 
deposit. River Floodplain deposits were found along the lower 
parts of the Chowan and Roanoke Rivers. A second map shows the 
distribution of Carolina Bays greater than 800 ft. in length. 


138 (DOE/MC/10641—T1) Evaluation of data gath- 
ered from unminable coal seams. Final report. (INTER- 
COMP Resource Development and Engineering, Inc., 
Houston, TX (USA)). Aug 1980. Contract AC21- 
79MC10641. 76p. NTIS, PC AOS/MF A0O1. 

The objective of this effort was to provide for the reduction 
in uncertainties in critical parameters related to the methane explo- 
ration and recovery from unminable coals in the United States. The 
current contract with DOE calls for INTERCOMP to assist in the 
characterization of unmineable coalbeds with particular emphasis 
on methane producibility. 
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139 (BM-IC—8829) Review of horizontal drilling tech- 
nology for methane drainage from US coalbeds. Finfinger, 
G.L.; Cervik, J. (Bureau of Mines, Pittsburgh, PA (USA). 
Pittsburgh Research Center). 1980. 23p. Bureau of Mines, 
Washington, DC. 

This Bureau of Mines publication reviews underground 
methane drainage programs being conducted in various coalbeds. 
Equipment used in drainage programs such as drills, underground 
pipelines, and methane monitoring systems is described. 


140 (BMFT-FB-HA—80-037) Air conditioning of coal 
faces by small scale face coolers. Altena, H. (Bundesminister- 
ium fuer Forschung und Technologie, Bonn-Bad Godesberg 
(Germany, F.R.)). Aug 1980. 59p. (In German). NTIS (US 
Sales Only), PC A04/MF AO1. 

The proceeding of the mining industry into deeper and 
therefore warmer strata, the increasing daily face production and 
installed underground electrical power change the mine climate to 
the worse. For itaproving the climate suitable refrigeration plants 
for the special conditions in the faces must be available. Conven- 
tional face coolers need a large cross section for installation. In 
narrow face passages, especially in faces with shield supports, they 
are only partly suitable. They are absolutely unsuitable in low 
seams. Therefore it was necessary to develop face coolers of very 
small size and high cooling capacity, which are able to guarantee a 
sufficient cooling effect even in low seam faces with shield supports 
and cutting winning. This development aim was reached by using a 
method of high heat flow. Therefore the refrigerant was directly 
evaporated in the face coolers by extracting the heat from the air to 
be cooled. It was possible to develop suitable face coolers of con- 
siderably reduced dimensions. The method of direct evaporation in 
small face coolers was successfully practiced. However, it is too 
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difficult for a common application. Therefore it is proposed to use 
these face coolers in combination with compact chilled water ma- 
chines, which are available now. They are able to cool down water 
to very low temperatures. In the meantime this combination was 
successfully used. 


141 (DOE/CS/50115—T4) Synthetic liquid fuels devel- 
opment: assessment of critical factors. Volume III. Coal re- 
source depletion. Dickson, E.M.; Yabroff, I.W.; Kroll, C.A.; 
White, R.K.; Walton, B.L.; Ivory, M.E.; Fullen, R.E.; Weis- 
becker, L.W.; Hays, R.L. (Stanford Research Inst., Menlo 
Park, CA (USA)). Jan 1977. Contract AT03-76CS50115. 
281p. NTIS, PC Al3/MF AO1. 

While US coal resources are known to be vast, their rate of 
depletion in a future based predominantly on coal has not been ex- 
amined analytically heretofore. The Coal Depletion Model inven- 
tories the coal resource on a regional basis and calculates the cost 
of coal extraction by three technologies - strip and underground 
mining and in-situ combustion. A plausible coal demand scenario 
extending from 1975 to the year 2050 is used as a basis in applying 
the model. In the year 2050, plants in operation include 285 syn- 
crude plants, each producing 100,000 B/D; 312 SNG plants, each 
producing 250 million SCF/D and 722 coal-fired electric power 
plants, each of 1000 MW capacity. In addition, there is 890 million 
tons per year of industrial coal consumption. Such a high level of 
coal use would deplete US coal resources much more rapidly than 
most people appreciate. Of course, the actual amount of US coal is 
unknown, and if the coal in the hypothetical reliability category is 
included, depletion is delayed. Coal in this category, however, has 
not been mapped; it is only presumed to exist on the basis of geo- 
logical theory. The coal resource depletion model shows that uni- 
lateral imposition of a severance tax by a state tends to shift pro- 
duction to other coal producing regions. Boom and bust cycles are 
both delayed and reduced in their magnitude. When several states 
simultaneously impose severance taxes, the effect of each is 
weakened.Key policy issues that emerge from this analysis concern 
the need to reduce the uncertainty of the magnitude and geograph- 
ic distribution of the US coal resource and the need to stimulate 
interaction among the parties at interest to work out equitable and 
acceptable coal conversion plant location strategies capable of 
coping with the challenges of a high-coal future. 


142 (DOE/EIA—0118/1(76)) Coal: bituminous and lig- 
nite in 1976, (Department of Energy, Washington, DC 
(USA). Energy Information Administration). 18 Dec 1978. 
66p. NTIS, PC A04/MF A01;TIC, EIA Publications Coor- 
dinator. 

The report includes final figures based on detailed annual re- 
ports furnished by all mines producing more than 1,000 tons per 
year. It gives comprehensive statistical coverage to the bituminous 
coal and lignite industry covering reserves, production (weekly and 
monthly; by type of mining; by State, county and district; and by 
size of mine), distribution, consumption and stocks, employment 
and productivity, shipments (by railroads and waterways, by unit 
train, and by sulfur content), mine values (by State), exports, im- 
ports, and world production. A narrative section includes highlights 
and identifies trends. Annual publication continues series by the 
same title previously published by the Bureau of Mines. 49 tables. 


143 (DOE/EIA—0218) Weekly coal production: Bitu- 
minous and lignite, Pennsylvania anthracite. (Department of 
Energy, Washington, DC (USA). Energy Information Ad- 
ministration). 9 May 1980. Issue (80/18), 3p. GPOsubscrip- 
tion, Domestic--$42.00/year, Foreign--$52.50/year; single 
issue, Domestic--$1.25, Foreign--$1.60. 

Weekly, monthly, and annual data are given on U.S. produc- 
tion of bituminous, lignite, and anthracite coals. Such data has ap- 
peared previously in either Production of Coal, Bituminous and 
Lignite’ (DOE/EIA-0128) or ‘Pennsylvania Anthracite Weekly 
Production” (DOE/EIA-0127), which have been discontinued. All 
data are reported in short tons. Separate tables and graphs are used 
to show U.S. production of bituminous and lignite coal and the 
production of Pennsylvania anthracite for each of the two most 
recent weeks, for a corresponding week in the previous year, and 
for the current and previous year-to-date, with percentage changes. 
Total production and railroad car loadings are reported. Bitumi- 
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nous coal and lignite production are also given for each of the 26 
coal-producing States for the most recent two weeks and a corre- 
sponding week in the previous year. 3 tables, 2 figures. 


144 (DOE/EV/10256—1) Revegetation of Alaskan 
coal mine spoils. Progress report. Mitchell, W.W.; Mitchell, 
G.A.; McKendrick, J.D. (Alaska Univ., Palmer (USA). Ag- 
ricultural Experiment Station). 23 May 1980. Contract 
AT06-79EV 10256. 18p. NTIS, PC A02/MF AOl1. 

Activities initiated after the start of the revegetation project 
on Alaskan coal mine spoils on September 1, 1979 have consisted 
mainly of some fall plantings (dormant seedings) and soil and coal 
spoil samplings and analyses. Because of the late summer start for 
the project, only a limited amount of field work could be initiated 
in plant material studies. This consisted of a fall planting at the Usi- 
belli mine site at Healy in interior Alaska. The planting was intend- 
ed to test the efficacy of seeding in the frost period following the 
growing season, requiring the seed to remain dormant over winter 
and to germinate when conditions become favorable in late spring. 
It also was intended as a comparison of a number of different 
grasses. Thirty entries were seeded in three replications. Fifteen 
species of grasses and a clover were included in the trial. The site 
provided for the trial was on overburden material along a stream- 
bed. Among the entries were eight cultivars of introduced grasses, 
five cultivars of native Alaskan germplasm, one introduced clover 
cultivar, and sixteen experimental grasses mainly of Alaskan origin. 


145 (DOE/RA/20014—T1) Marketing of coal mining 
equipment. Evaluation of present techniques: suggestions to 
aid commercialization. Final report. (Input Output Computer 
Services, Inc., Washington, DC (USA)). 19 Sep 1980. Con- 
tract ACO1-79RA20014. 185p. NTIS, PC A09/MF AO1. 

This report is an examination of the equipment preferences 
and decision-making methodology of the coal industry. The prime 
purpose is to indicate directions in which equipment research might 
proceed and also to indicate methods by which investment in new, 
more productive mining equipment could be encouraged. In addi- 
tion to this, an investigation of the research and development deci- 
sions of major mining equipment manufacturers was conducted. 
The findings can best be condensed into three categories: needs for 
equipment in underground mining, needs for equipment in surface 
mining, and the purchase decision by coal mine operators. 


146 (FE—3198-1) Application of internal friction non- 
destructive evaluation technique for wire ropes used in mining 
operations. Olver, L.; Brasfield, R.G.; Yeager, L.L.; Thiru- 
vengadam, A.P. (Springlake Research Center, Woodbine, 
MD (USA)). May 1980. Contract ACO1-78ET10021. 103p. 
NTIS, PC A06/MF AO!. 

This report discusses the work done, and results obtained, in 
a program conducted to determine the feasibility of applying the 
Internal Friction Damping - Nondestructive Evaluation (IFD- 
NDE) technique to wire rope. Samples of wire rope were evaluat- 
ed in laboratory experiments by measuring the internal friction 
damping while varying several test parameters. These parameters 
included tensile load, frequency of test, time under load and others. 
The report includes discussion of wire rope mechanics and applica- 
tion history of NDE. Also included are sections detailing IFD- 
NDE theory, experimental apparatus, and test technique. The data 
obtained in the program work is reviewed with several results and 
conclusions drawn. The report closes with recommendations for 
further work. 


147 (FE—8982-T1(Vol.2)) Evaluation of operational 
constraints in continuous mining systems. Predicting produc- 
tivity. Suboleski, S.C.; Manula, C.B. (Pennsylvania State 
Univ., University Park (USA). Dept. of Mineral Engineer- 
ing). 1 Aug 1979. Contract FG01-76ET12171. 375p. NTIS, 
PC Al6/MF AOl1. 

The scope of work leading to the development of these re- 
gression models was to determine whether productivity variations 
caused by physical conditions could be predicted and, secondly, 
whether theoretical studies based on computer simulation would be 
acceptable representations of actual field results. In both instances, 
linear regression, preceded by data screening techniques was used 
to derive the predicting equations. The results of these analyses are 
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summarized: (1) Although the effect of physical conditions on pro- 
ductivity can be predicted with reasonable accuracy, a change in 
productivity can be established more easily than can the prediction 
of base production figures, since the human factors and equipment 
are accounted for. (2) Field-data analysis of the physical variables 
explains about 50 percent of the underlying bases for productivity. 
The remaining 50 percent is due to other factors inciuding: (a) 
worker attitudes, (b) management techniques, (c) local laws or cus- 
toms, and (d) equipment variations. (3) Generalizations drawn from 
the simulation studies produced results that agree well with those 
obtained from analyses of field data. Simulation was constrained to 
a subset of the original field variables. The resultant regression 
models may be used to either predict production for a mine to be 
developed or to predict changes in production from a base situation 
as physical conditions changes. 


148 (FE—8982-T1(Vol.D) Evaluation of operational 
constraints in continuous mining systems. New and novel sys- 
tems. Manula, C.B.; Suboleski, S.C. (Pennsylvania State 
Univ., University Park (USA). Dept. of Mineral Engineer- 
ing). 1 Aug 1979. Contract FG01-76ET12171. 725p. NTIS, 
PC A99/MF AOl1. 

A two year concept development and mine design study was 
performed by The Pennsylvania State University. This Final 
Report is mainly concerned with the application of the PSU/ 
USBM Underground Generalized Materials Handling Simulator to 
obtain time and performance data to evaluate new and novel sys- 
tems for underground coal mines which use continuous miners. 


149 (PB—80-803570) Strip mining. Volume 2. 1976- 
November, 1979 (citations from the ntis data base). Report 
for 1976-nov 79. Hundemann, A.S. (Illinois Natural History 
Survey, Urbana (USA)). Jan 1980. 255p. NTIS PC NO1/MF 
NOl. 

Abstracts primarily pertaining to environmental impacts, 
land reclamation, and satellite remote sensing of mines are cited 
from Federally-funded research. A few abstracts deal with mining 
equipment, legal factors, economics, and safety aspects of strip 
mining. (This updated bibliography contains 248 abstracts, 59 of 
which are new entries to the previous edition.) 


150 (PB—80-803588) Surface mining. Part 1. Strip 
mining (citations from the Engineering Index data base). 
Report for 1970-Nov 79. Hundemann, A.S. (National Tech- 
nical Information Service, Springfield, VA (USA)). Jan 
1980. 144p. NTIS PC NO1/MF NO1. 

Equipment and methods used in overburden removal and 
mining are the primary topics cited from worldwide research. A 
few abstracts pertain to rock mechanics, environmental impacts, 
reclamation procedures and costs, and the interaction of energy, 
economics, and reclamation. (This updated bibliography contains 
137 abstracts, 14 of which are new entries to the previous edition.) 


151 (TID—28233) Technical assessment of patents re- 
lated to underground coal mine haulage. Interim report, June 
30, 1976 to October 31, 1977. Singh, M.M.; Jaspal, J.S.; Lo- 
Presti, R.; Hair, R.T.; Yates, G.A. (Engineers International, 
Inc., Downers Grove, IL (USA)). Feb 1978. Contract 
AC01-76ET 12480. 93p. NTIS, PC A05/MF AOI. 

In this program over 67,000 patents were covered in four (4) 
classes: 105-Railway Rolling Stock, 198-Conveyors, Power-Driven, 
238-Railways, Surface Track, 299-Mining or In Situ Disintegration 
of Hard Material. Of these 17,351 patents were examined and 515 
detailed evaluations prepared. Brief descriptions of these patents are 
given in the report. The complete evaluations are presented in the 
Appendix. The report also presents concepts worthy of further 
consideration, and recommendations are given for other classes that 
should be reviewed. 


152 (TID—28233/2) Technical assessment of patents 
related to underground coal mine haulage. Appendix, Volume 
2. Rail Haulage. (Engineers International, Inc., Downers 
Grove, IL (USA)). Feb 1978. Contract AC01-76ET 12480. 
572p. NTIS, PC A24/MF AO1. 

Portions of this document are illegible. 
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153 Method of mining of thick seam materials. Grenia, 
J. (to Bechtel International Corp). US Patent 4,213,653. 22 
Jul 1980. Filed date 17 Apr 1978. vp. 

A method of mining a thick seam resource material below an 
overburden comprising: forming a first pair of vertically spaced, 
generally vertically aligned drifts in the seam; forming a series of 
overlapping holes in the material of the seam with the holes extend- 
ing between the drifts; removing the material extracted by the 
forming of the holes; filing the holes and the first pair of drifts with 
a load-bearing material to form a bearing wall for use in supporting 
the overburden; forming, successively, additional pairs of vertically 
spaced, generally vertically aligned drifts adjacent to respective 
walls in previously formed drift pairs; and repeating, for each addi- 
tional pair of drifts, respectively, the hole forming, removing and 
filling steps to mine a respective part of the seam and to form a 
respective bearing wall adjacent to a previously formed bearing 
wall. 


154 (PB—80-115892) Tunnelling machine instrumenta- 
tion for use in coal mines. Temporal, J.; Hignett, H.J. 
(Transport and Road Research Lab., Crowthorne (UK)). 
[nd]. 18p. NTIS, PC A02/MF AO1. 

An instrumentation system has been developed to monitor 
the cutting and overall performance of a full-face tunneling ma- 
chine. Information from transducers on the tunneling machine was 
electronically conditioned and then transmitted to the surface for 
recording and subsequent analysis. A Certificate of Intrinsic Safety 
has been obtained for the equipment, allowing its use in a coal 
mine. (Copyright (c) Crown Copyright 1979.) 
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REFER ALSO TO CITATION(S) 11, 12, 26, 35, 83, 110, 142, 874, 1362 


155 (CONF-7911117—1) Utility view of coal shipping. 
Vaught, W.H. (Tampa Electric Co., FL (USA)). 1979. 1p. 
Tec. 


From Coal outlook conference; New Orleans, LA, USA (5 
Nov 1979). 

Three methods of transport are described for the shipping of 
coal to a fossil-fuel power plant in Tampa, Florida. River transport 
is provided from Kentucky to New Orleans, a transfer company 
south of New Orleans provides transfer, storage and blending of 
the coal, finally the coal is shipped by barge across the Gulf of 
Mexico to Florida. The main concern in choosing a method for 
transport of coal to utilities is the economics. Rail transport and 
barge transport are discussed. Utilities support the proposed slurry 
pipeline to Florida. 


156 (DOE/PC/30076—T1) Project to develop and 
demonstrate methods to eliminate frozen coal handling prob- 
lems. Status report I. (United Coal Co., Bristol, WA (USA)). 
15 Sep 1980. Contract AC22-80PC30076. 30p. NTIS, PC 
A03/MF AOl1. 

For too many years, problems associated with frozen coal 
have plagued the companies who mine it, the companies who 
handle it in transit and the utilities and other industrial concerns 
that finally burn it. But never before has the magnitude of the 
frozen coal problem been as great as it is today because of two pri- 
mary factors, i.e. (1) the majority of coal currently transported and 
used has been ground to a very fine mesh that absorbs water readi- 
ly, thus providing more surface area for freezing, and (2) the sub- 
stantially increased importance of coal, indeed, the now critical ne- 
cessity for more coal to be used in displacing dangerously uncertain 
foreign oil supplies that currently account for 50 percent of our 
daily domestic oil consumption. Frozen coal problems can and do 
have a devastating effect upon the ability to provide energy from 
coal during harsh winter months when it is not needed. The major- 
ity of these problems have been involved with removing frozen 
coal from rail cars. To allay the problem, numerous techniques 
have been tried, all with some measure of success. As an example, 
certain chemicals have been sprayed on the coal; another common 
treatment has been widespread use of thaw sheds, which, whether 
electrically or gas-fired, are all energy intensive, time consuming, 
hard on rail equipment and expensive to operate over long periods 
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of time. From sledge hammers and crow bars to gas-fired jets and 
electric thaw sheds, available mechanical de-icing methods often 
damage coal handling equipment, are time consuming and, there- 
fore, very expensive when demurrage losses must be added to sig- 
nificant investment and/or operating costs. 


157 (DOE/PC/30144—T1) Expansion of coal prepara- 
tion plant simulator. Progress report, July 1, 1980-September 
30, 1980. (Pittsburgh Univ., PA (USA)). 1980. Contract 
AC22-80PC30144. 8p. NTIS, PC A02/MF AO1. 

A new program module for dewatering devices is being de- 
veloped in this phase of the project. The first class of devices to be 
considered consists of screens, centrifuges, and vacuum filters. All 
use gravity, centrifugal, or pressure forces to effect desaturation, 
and similar calculation methods should apply to all. Work during 
the first quarter emphasized the selection of a calculation method 
for determining the moisture content of coal particles which have 
been dewatered in these devices. After a literature review, a calcu- 
lation method was selected and is described in an Appendix. 


158 (IMMR—44-RRR7-79) Slurry transport in pipe 
networks. Wood, D.J. (Kentucky Univ., Lexington (USA). 
Dept. of Civil Engineering). Mar 1979. 49p. ORES Publica- 
tions, College of Engineering, Univ. of Kentucky, Lexing- 
ton. 

This report develops the relationships needed to analyze 
steady flow of a solid-liquid slurry in a network of pipes. The rela- 
tionships include the basic slurry flow equations for a pipe network 
and an additional set of equations for continuity of the solid phase. 
Special relationships for solids injectors and separators are devel- 
oped. The analysis of a slurry transport system composed of several 
pipes is complex and requires repeated solutions of nonlinear, simul- 
taneous, algebraic equations. Good design of a slurry transport 
system requires the reliable analysis of the system operating under a 
variety of conditions. The only practical means of carrying out 
these analyses is with the aid of a computer simulation. A computer 
program which utilizes the theoretical expressions was developed 
and tested and is presented in this report. Detailed data coding 
instructions are given and the use of the program is illustrated by 
two examples of relatively complex slurry hydrotransport systems. 
The computer program was designed to be flexible and reliable and 
incorporates many features available using programs developed for 
clear-liquid piping systems. Some of the principal features include: 
any pipe system configuration can be analyzed; pumps can be in- 
cluded and described in several ways; check valves and restricted 
lines can be simulated; both English and S.I. units can be used; and 
solids injectors and separators can be simulated. The computer pro- 
gram is easily used and is a valuable design aid for slurry hydro- 
transport systems. 


159 Coal drying process . Seitzer, W. (to Suntech 
Inc). US Patent 4,213,752. 22 Jul 1980. Filed date 6 Nov 
1978. vp. 

A single step process for removing moisture from low rank 
coal using in-situ generated thermal energy. The process comprises 
the steps of: (A) feeding the wet low rank coal at room tempera- 
ture into a moving bed of hot coal at a temperature in the range of 
from about 200°C to about 300°C at a rate to maintain partial com- 
bustion of the coal at atmospheric pressure, (B) maintaining said 
coal bed in the presence of a gas at atmospheric pressure containing 
from about 5% to about 20% by volume of oxygen, whereby the 
in-situ heat generated by the combustion is absorbed by the wet 
coal being fed to the system and is effective for drying the coal to 
the desired level, and (C) separating the dried coal from the com- 
bustion zone, whereby the dry coal obtained is highly resistant to 
spontaneous combustion. 


160 Transport problems encountered and solved at the 
South East Coal Company. Whitesburg, KY; South East 
Coal Company (1979). 5p. (CONF-7911117—6). 

From Coal outlook conference; New Orleans, LA, USA (5 
Nov 1979). 

A report is presented on transport problems encountered and 
solved at the South East Coal Company. Because of a shortage of 
railroad cars at L and N, the company purchased cars which were 
inoperable and repaired them and put them into service using the L 
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and N Railroad. With the improved car supply (700 cars in 3 
years), production increased from 954,166 tons in 1975 to 1,544,008 
tons in 1978. Inequities encountered with L and N are described. 
(DMC) 


0140 Combustion 


161 (ANL—80-66, pp 79-97) Utilization of coal. Jun 
1980. 

In Chemical Engineering Division research highlights, 1979. 

Progress is reported on enhancement of sulfation of lime- 
stone and dolomite sorbents in the fluidized-bed combustion (FBC) 
of coal, FBC corrosion, flue-gas cleaning for pressurized FBC, 
FBC program evaluation, and underground coal gasification. 6 fig- 
ures. (DLC) 


162 (CONF-800814—25) Formulas for calculating the 
heating value of coal and coal char: development, tests, and 
uses. Mason, D.M.; Gandhi, K. (Institute of Gas Technol- 
ogy, Chicago, IL (USA)). 1980. Contract ACO1-76ET10251. 
12p. NTIS, PC A02/MF AOl1. 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; San Francisco, CA, 
USA (24 Aug 1980). 

A new five-term formula for calculating the heating value of 
coal from its carbon, hydrogen, sulfur and ash content was obtained 
by regression analysis of data on 775 samples of US coals of all 
ranks. The standard deviation of the calculated value from the ob- 
served value was 129 Btu/lb, compared to apparent standard devi- 
ations ranging from 178 to 229 Btu/lb obtained from the Dulong, 
Boie, Grummel and Davis, and Mott and Spooner formulas. An 
analysis of the variance of the difference between observed and cal- 
culated values obtained with the new formula on IGT coal data in- 
dicated that at least 77% is contributed by the variance of the ex- 
perimental determinations; the remainder can be attributed to the 
effect of mineral matter and outlying experimental determinations. 
Application of the formula to coal oxidatively pretreated at 750°F 
to destroy agglomerating properties yields a bias indicating that the 
heat of formation is higher than expected from elemental and ash 
composition by about 140 Btu/Ib; this is attributed to differences in 
structure (bonding). The formula gives satisfactory results on 
higher temperature HYGAS chars, and with application of a bias 
correction on pretreated coal. Thus, the formula is advantageous 
for use in the computer modelling of coal conversion processes and 
for monitoring test data on coal and char. 


163 (DOE/ET/13046—T39) Industrial Medium-Btu 
Fuel Gas Demonstration-Plant Program. Technical support 
report: combustion system data. Part 2. Burner conversion 
survey. (Institute of Gas Technology, Chicago, IL (USA)). 
Nov 1979. Contract AC02-77ET13046. 1llp. NTIS, PC 
A06/MF AO1. 

This study was limited to an analysis of the feasibility of 
burning the IFG in the existing burners and combustion chambers 
among a group of prospective IFG customers. The results of this 
study indicate that the great majority of burner and equipment 
manufacturers recommend that the IFG can be utilized with their 
equipment. This is especially true with the boilers which make up 
the largest part of the load among the potential users of the IFG. A 
small number of burners representing a small part of the total po- 
tential load will probably have to be replaced. This study did not 
address the changes that would be required with respect to the fuel 
distribution piping within each facility. At a minimum of the exist- 
ing regulators, flow meters, and control valves designed for the nat- 
ural gas flow rates would have to be replaced to accommodate the 
higher fuel flow rates requiring with the IFG. In many facilities, 
the fuel distribution piping would have to be replaced. No changes, 
however, are requied for the combustion air fans or flues and 
stacks. 
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(DOE/ET/13046—T40) Industrial Medium-Btu 
Fuel Gas Demonstration-Plant Program. Technical support 
report: combustion system data (Deliverable No. 46). Part 1. 
Comubstion trials. (Union Electric Co., St. Louis, MO 
(USA); Memphis Light, Gas and Water Div., TN (USA)). 
Nov 1979. Contract AC02-77ET13046. 5ip. NTIS, PC 
A04/MF AOl1. 

Combustion data for the Babcock and Wilcox (B and W) 
boiler spud burner were obtained as a part of the program to 
supply to potential users of Industrial Fuel Gas (IFG) the informa- 
tion necessary to make decisions regarding the suitability of their 
burners for this fuel. In addition, a mixture of 30% natural gas and 
70% air by volume was evaluated as a temporary replacement fuel 
for IFG to be used during gasifier shutdowns. Natural gas was used 
to gather baseline data before the IFG and the natural gas/air mix- 
ture were tested. No stability problems were encountered on any 
test fuel at either input rate. Both the IFG and the backup mixture 
yielded thermal efficiencies equal to or better than those for natural 
gas. The flame lengths were shorter for both the natural gas/air 
mixture and the IFG than for natural gas. IFG gave significantly 
lower NO/sub x/ levels than natural gas (50% lower), while the 
natural gas/air mixture yielded about the same NO/sub x/ levels as 
natural gas. Both the IFG and the natural gas/air mixture required 
greater supply pressure of both air and gas. These requirements 
could be reduced by further design modifications. There was no 
problem encountered with the fuel spud metal temperatures. For 
both firing rates, the metal temperature was very close to the inlet 
fuel temperature. In all combustion aspects tested, IFG performed 
as well as or better than natural gas. The 30% natural gas/70% air 
mixture also performed in a superior fashion to natural gas. During 
the combustion trials with the natural gas/air mixture, the nozzle 
position had to be readjusted to maximize combustion efficiency 
when switching from IFG to the natural gas/air mixture. A study 
was also conducted to determine if mixtures of IFG and the natural 
gas/air replacement fuel could be explosive. The results show that 
no flammable mixtures were observed at 150°F and ambient pres- 
sure or at 100 psig and ambient temperature. 


165 Wet oxidation of coal for generation of heat 
energy . Martin, W.; Yang, K. (to Whirlpool Corp). US 
Patent 4,211,174. 8 Jul 1980. Filed date 7 Aug 1978. vp. 

A process is described for oxidizing coal to produce recov- 
erable heat energy without generating gaseous sulfur-containing by- 
products comprising the steps of simultaneously and continuously: 
(A) maintaining a reaction zone at a temperature ranging from 
about 475 to 650° F. And at a pressure ranging from about 1400 to 
3000 psig, (B) charging to said reaction zone an aqueous slurry con- 
taining from about 0.5 to about 50.0 weight percent of coal on a 
100 weight percent total slurry basis, said coal being substantially in 
the form of small particles, at a pressure of from about 1400 to 3000 
psig, (C) charging to said reaction zone a gas containing from about 
10 to 100 weight percent of oxygen on a 100 weight percent total 
gas basis at a pressure ranging from about 1400 to 3000 psig, (D) 
admixing said slurry and said gas in said reaction zone, (E) remov- 
ing the resulting reactant mixture from said reaction zone, (F) con- 
trolling the respective rates of said slurry charging, said gas charg- 
ing, and said removing to produce in said reaction zone a residence 
time for the components present in said reaction zone which is at 
least sufficient for generation therein of an approximately equilibri- 
um composition of oxidizable components and oxidized components 
at said reaction zone temperature and said reaction zone pressure, 
and (G) removing from said reaction zone the heat energy pro- 
duced in said reaction zone which is in excess of that needed to 
sustain in said reaction zone said reaction zone temperature and said 
reaction zone pressure. 


166 Operation of a centrifugal fluidized bed with con- 
tinuous feed and removal of bed material. Levy, E.K.; Ha- 
shemi, S.M.R.; London, E.J.; Tabatabie-Raissi, A.; Chen, 
J.C. (Lehigh Univ, Bethlehem, Pa). Proc., Intersoc. Energy 
Convers. Eng. Conf; 1: No. 79CH1477-9, 922-927(1979). 
(CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Test sections based on two different techniques for operating 
a centrifugal fluidized bed with continuous feed and removal of bed 
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material were developed. In one apparatus, the solids are fed to the 
bed through channels in a rotating plate attached to the bottom end 
wall of the fluidized bed chamber. Material is discharged through 
tubes inserted through the grid and air plenum. With the second 
concept, solids are injected toward the bed surface from a feed 
nozzle located in the freeboard region; and bed material is removed 
through slots in the bottom end wall of the rotating chamber. 11 
refs. 


0150 Marketing And Economics 


REFER ALSO TO CITATION(S) 37, 61, 142, 143, 145, 716, 933, 935 


167 (DOE/CS/50115—T3) Synthetic liquid fuels devel- 
opment: assessment of critical factors. Volume IV. Energy/ 
economic comparison of coal-based automotive energy supply 
systems. Steele, R.V.; Sharma, K.J.; Dickson, E.M. (SRI In- 
ternational, Menlo Park, CA (USA)). Feb 1977. Contract 
AT03-76CS50115. 123p. NTIS, PC A06/MF AOl1. 

Considerable debate has occurred in recent years about the 
relative merits of energy analysis versus traditional economic analy- 
sis. Some economists assert that energy analysis adds no new infor- 
mation to that in economic analysis; energy analysts claim that the 
explicit consideration of energy flows is necessary for a complete 
understanding of the implications of energy supply and use. In 
comparing the cost and energy consumption figures for the various 
automotive energy options, certain parallels are evident. Those 
system components that have the highest costs also require high 
levels of energy consumption. This is generally due to the severity 
of the processing conditions required to convert one energy form 
(e.g., coal) to another (e.g., methanol). These conditions require the 
use of capital-intensive equipment as well as the consumption of 
large amounts of energy. For some components that have relatively 
high costs but low energy requirements (e.g., fuel distribution), the 
costs are due to the many handling and transfer requirements. 
Overall, the capital- and energy-intensive energy conversion proc- 
esses dominate the systems we have examined. Therefore, a com- 
parison of cost with energy consumption for all the fuels consid- 
ered shows a definite trend - increasing costs imply increasing 
energy consumption. Thus, decision makers concerned with pro- 
moting energy conservative supply options need not worry that 
their choices will be unduly costly. Rather, they will tend to be the 
least costly for the types of systems considered here. We caution 
against extrapolating these results to other systems, however, be- 
cause systems that do not have the same kinds of capital- and 
energy-intensive components as those considered here may exhibit 
different trends. 


168 (DOE/EIA—0122/1) Coke producers in the 
United States in 1977. (Department of Energy, Washington, 
DC (USA). Energy Information Administration). Oct 1978. 
6p. NTIS, PC A02/MF AO1;TIC, EIA Publications Coordi- 
nator. 

This annual publication contains a list of names and address- 
es of companies operating oven coke plants and beehive coke plants 
in the United States, as of December 31 of the previous year. The 
plants are listed alphabetically by State. One of the tables gives the 
location of oven coke plants, classification or type of ownership 
(furnace or merchant), major uses of coke (captive or commercial 
sales), and twenty-one specific coal chemical materials produced. 
Another gives beehive coke plant locations, major uses of coke, and 
type of ovens at each plant (machine drawn or hand drawn). This 
report was previously published by the Bureau of Mines in the 
Mineral Industries Surveys series. 2 tables. 


0160 Health And Safety 


169 (JPL-PUB—80-72) Health requirements for ad- 
vanced coal extraction systems. Zimmerman, W.F. (Jet Pro- 
pulsion Lab., Pasadena, CA (USA)). 15 Sep 1980. Contract 
AI01-76ET 12548. 29p. NT{S, PC A03/MF AOl1. 

Health requirements have been developed as long-range 
goals for future advanced coal extraction systems which would be 
introduced into the market in the year 2000. The goal is that under- 
ground coal miners work in an environment that is as close as pos- 
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sible to the working conditions of the general population. The pri- 
mary health requirements for advanced coal extraction systems are 
that coal dust be reduced to less than 2 mg/m*, and that carcino- 
gens and mutagens be reduced to levels typical of the air in large 
urban centers. Secondary requirements are that: (1) relative humid- 
ity be between 50 and 75% and that temperature be between 65 
and 78°F, with no extreme swings in either; (2) noise and lighting 
levels conform to present MSHA standards; (3) working space ac- 
commodate most body configurations, and (4) vibration damping 
equipment be provided. A brief technique for evaluating whether 
proposed advanced systems meet these safety requirements is pre- 
sented, as well as a discussion of the costs of respiratory disability 
compensation. Appendices describe the effects of coal dust inges- 
tion, suggest a recommended technique for detecting potential car- 
cinogens, and present tables of accepted working space standards. 


0170 Legislation And Regulations 


REFER ALSO TO CITATION(S) 44, 48, 55, 57. 59, 62, 64, 94, 869 
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REFER ALSO TO CITATION(S) 868 
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REFER ALSO TO CITATION(S) 601, 1286 


170 Estimates of permeability from capillary pressure 
measurements . Swanson, B. (to Shell Oil Co). US Patent 
4,211,106. 8 Jul 1980. Filed date 20 Sep 1978. vp. 

A method is described for determining the permeability of a 
small rock sample comprising: obtaining a series of measurements 
of mercury saturation as a percentage of the bulk volume of the 
sample versus the mercury capillary pressure applied to the same; 
plotting said series of measurements on a log-log scale chart; deter- 
mining the brine permeability of the sample using a nomograph 
formed by obtaining a large number of log-log plots of mercury ca- 
pillary pressure versus mercury saturation for various types of rock 
samples; ploting the tangent point of a 45-degree line on each plot; 
using the coordinates of the tangent point to determine the brine 
permeability from the emperial formula where kw is the brine per- 
meability and sb and pce are the saturation and capillary pressure at 
the tanget point; and, plotting said 45-degree tangent lines on a no- 
mograph having coordinates of capillary pressure versus saturation 
on two sides and brine permeability on the two opposite coordi- 
nates. 


171 Method for orienting a borehole core. Henry, W. 
(to Phillips Petroleum Co). US Patent 4,211,974. 8 Jul 1980. 
Filed date 13 Sep 1978. vp. 

A method is described for longitudinally orienting a bore- 
hold core with respect to the longitudinal axis of the drill string 
which drilled said borehold core in such a manner that the original 
longitudinal attitude of said borehold core within the earth may be 
determined. At least a portion of said borehold core is partialy de- 
magnetized in steps to thereby at least partially remove in steps the 
artificial remanent magnetism imparted to said borehole core by 
said drill string. The artifical remanent magnetism is oriented sub- 
stantially parallel to the longitudinal axis of said drill string. The 
direction and intensity of the total magnetism of said borehold core 
is measured at desired intervals during the partial demagnetizing 
procedure. An artificial remanent magnetism vector is established 
which extends from the final measurement of the direction and in- 
tensity of the total magnetism of said borehole core taken during 
said partial demagnetizing procedure towards the initial measure- 
ment of the direction and intensity of the total magnetism of said 
borehold core taken during said partial demagnetizing procedure. 
The borehold core is oriented in such a manner that said artificial 
remanent magnetism vector points at least substantially downward- 
ly towards the bottom of said borehold core for a borehold in the 
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northern hemisphere and points at least substantailly upwardly to- 
wards the top of said borehole core for a borehole in the southern 
hemisphere. 


0203 Drilling And Production 


172 (DOE/BC/10007—8) Low interfacial tension and 
miscibility studies for surfactant tertiary oil recovery process- 
es. Annual report, December 1, 1978-November 30, 1979 . 
Miller, C.A.; Fort, T. Jr. (Carnegie-Mellon Univ., Pitts- 
burgh, PA (USA)). Oct 1980. Contract AS19-79BC10007. 
63p. NTIS, PC A04/MF AOl1. 

Two model surfactant systems, one based on Texas | and the 
other on sodium dodecyl sulfate, were developed to give ultralow 
interfacial tensions and middle phase microemulsions when equili- 
brated with oil. Examination of their aqueous and microemulsion 
phase behavior, and comparison of the results with results of similar 
studies made on a system based on WITCO TRS 10-410, led to the 
conclusion that it is possible to generalize the phase behavior. The 
liquid crystalline spherulitic and lamellar textures observed in all 
these systems are the only homogeneous, non-phase separating 
fluids which can produce ultralow tensions on contact with oil. 
Mapping of the phase behavior of the two model surfactant systems 
showed that existence of the middle phase is relatively insensitive 
to surfactant concentration but quite dependent on cosurfactant 
concentration. Preliminary study of polymer-surfactant interactions 
confirmed the previously reported phase separation effect. A new 
temperature controlled polarized light screening device was built 
and has already been put to use for discrimination of isotropy, bire- 
fringence, scattering, and interfacial phenomena in systems of inter- 
est for enhanced oil recovery. 


173 (DOE/BC/10083—1) Basic studies in the recovery 
of residual oil by chemical flooding. Quarterly report, June 1, 
1979-August 31, 1979. Flumerfelt, R.W.; Payatakes, A.C. 
(Houston Univ., TX (USA)). 1979. Contract AC19- 
79BC 10083. 5p. NTIS, PC A02/MF AOl1. 

Objectives of this program are to study the dynamic interfa- 
cial effects in recovery of residual oil in low tension displacements, 
and the dynamics of oil ganglion populations. Measurements of in- 
terfacial viscosity and coalescence experiments are reported briefly. 
(DLC) 


174 (DOE/BC/10083—7) Basic studies in the displace- 
ment of residual oil by chemical flooding. Quarterly report, 
December 1, 1979-February 29, 1980. Flumerfelt, R.W.; 
Payatakes, A.C. (Houston Univ., TX (USA)). 31 Mar 1980. 
Contract AC19-79BC10083. 15p. NTIS, PC A02/MF AOl1. 

Objectives were to study dynamic interfacial effects on the 
recovery of residual oil in low tension displacements, and the dy- 
namics of oil ganglion populations. Coalescence tests are underway. 
Experimental results on the behavior of oil ganglions are discussed. 
9 figures. (DLC) 


175 (DOE/BC/10083—8) Basic studies in the displace- 
ment of residual oil by chemical flooding. Quarterly report, 
March 1980-May 31, 1980. Flumerfelt, R.W.; Payatakes, 
A.C. (Houston Univ., TX (USA)). 9 Jul 1980. Contract 
AC19-79BC 10083. 27p. NTIS, PC A03/MF AOI. 

Objectives are to study the dynamic interfacial effects on re- 
sidual oil recovery and the dynamics of oil ganglion populations. A 
series of coalescence tests on low concentration surfactant systems 
has been completed. A stability analysis for a stationary film under 
pure fluid conditions was completed. Visualization experiments 
were used to determine the velocity of an oil ganglion. A numerical 
method was developed to study the dynamics of interacting oil 
ganglia. 20 figures. (DLC) 


176 (DOE/BC/10083—9) Basic studies in the displace- 
ment of residual oil by chemical flooding. Quarterly report, 
June 1, 1980-August 31, 1980. Flumerfelt, R.W.; Payatakes, 
A.C. (Houston Univ., TX (USA)). 15 Oct 1980. Contract 
AC19-79BC 10083. Ilp. NTIS, PC A02/MF AO1. 

Dynamic interfacial effects on residual oil recovery are being 
studied. An analysis of the stability of a stationary thin film has 
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been completed. Experimental studies of the coalescence of low- 
tension oil/water/surfactant systems were continued, using iso- 
octane, crude oil, and tert-amyl alcohol. With the alcohol, the fas- 
test coalescence occurs with the lowest-tension system. 4 figures, 2 
tables. (DLC) 


177 (DOE/BETC—80/3) Contracts for field projects 
and supporting research on enhanced oil recovery and im- 
proved drilling technology. Linville, B. (ed.). (Department of 
Energy, Bartlesville, OK (USA). Bartlesville Energy Tech- 
nology Center). Oct 1980. 173p. NTIS, PC A0O8/MF AOI. 

Objectives are listed and technical progress is summarized 
for contracts for field projects and supporting research on: chemi- 
cal flooding, carbon dioxide injection, thermal/heavy oil, extraction 
technology, improved drilling technology, residual oil, and micro- 
bial enhanced oil recovery. (DLC) 


i7 (DOE/BETC—2880-1) Development and field test- 
ing of a process for recovering heavy crude vil in the Carlyle 
pool-Allen County, Kansas using the Vapor Therm generator. 
Final report. Sperry, J.S. (Carmel Energy, Inc., Houston, 
TX (USA)). Sep 1980. Contract EY-76-C-02-2880. 48p. 
NTIS, PC A03/MF AOl1. 

A Vapor Therm generator capable of producing steam and 
inert gases was built for conditions encountered in the Carlyle pool, 
and is capable of delivering heated gases at 900 psi and 700°F. New 
wells were drilled in a five spot pattern with an inter-well distance 
of 208.7 ft. Logs and cores from these new wells were obtained and 
the subsurface reservoir was evaluated. Oil content of 1197 BSTO/ 
Ac-Ft was encountered. This oil was 19.5° API with a viscosity of 
1026 cps at 70°F. The net pay thickness beneath the pattern ex- 
ceeded thirty-five feet. Bartlesville sand porosity was 23.6% and 
absolute permeability was 695 md. Initial reservoir pressure was 
235 psi. The oil reservoir is underlain by an extensive aquifer whose 
thickness exceeds one hundred feet. On January 31, 1977, the first 
of four stimulation cycles in the Bartleville sand was begun. The 
final cycle was concluded on March 5, 1978. During these months 
of cyclic stimulation-production, the wells produced at a sustained 
average rate of 7.82 BSTO/day and a water/oil ratio of 1.3. Over 
three barrels of oil per barrel of steam injected was recovered on 
the 4th cycle. Maximum production rate is 151 BSTO/well/week. 
Total oil production during the four cycles was 9034 barrels of 
stock tank oil, indicating an enhanced recovery of 6.04% of origi- 
nal oil in place or 71.2 BSTO/Ac-Ft. 


179 (DOE/SAN/1000—3) Paris Valley Combination 
Thermal Drive Pilot Demonstration Test. Final report. Shi- 
pley, R.G. Jr.; Meldau, R.F.; White, P.D. (Husky Oil Co., 
Santa Maria, CA (USA)). Sep 1980. Contract AC03- 
76ET 11435. 213p. NTIS, PC Al10/MF AOl1. 

A wet combustion pilot within the Paris Valley Field, Mon- 
terey County, California was initiated in January, 1975 in order to 
determine the technical and economic feasibility of this enhanced 
recovery process within a sandstone reservoir having a very vis- 
cous crude. Cyclic steaming was also performed and evaluated. 
Due to the low oil production rates, which were not capable of off- 
setting the high operating costs, the pilot was terminated during 
March, 1979. Eighteen producing wells, five air injectors, and one 
water disposal well were drilled. Primary oil production averaged 
less than 3 BOPD per well and initial water production ranged 
from 30 to 100 BWPD per well. Cumulative oil produced during 
the pilot was 120,623 STBO. Over 90% of the oil produced was 
due to response from cyclic steaming 


180 Oil recovery process: injection of fatty alcohol fol- 
lowed by soap . Cardenas, R.; Carlin, J. (to Texaco Inc). US 
Patent 4,213,500. 22 Jul 1980. Filed date 26 Jun 1978. vp. 

A method is described for recovering crude oil from a sub- 
terranean reservoir having one or more injection means in fluid 
communication with one or more producing means. The method 
comprises injecting into said reservoir through said injection means 
an effective quantity of a solution of a fatty alcohol wherein the 
alcohol is selected from the group consisting of n-dodecyl, n-octyl 
and oleyl alcohols and mixtures thereof ranging in concentration 
from about 0.1 to about 10.0 weight percent of the injected solution 
and either a crude oil or a refined fraction of crude oil followed by 
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an effective quantity of a solution comprising a soap and water 
wherein said soap is a sodium dodecy] sulfate ranging in concentra- 
tion from about 0.05 to about 5.0 weight percent of the injected so- 
lution, said sojutions combining with the crude oil present in the 
reservoir to form an oil-in-water emulsion, driving said solutions 
and emulsion through the reservoir by injection of a driving fluid 
and recovering the crude oil through said produciton means. 


181 Downhole fire control . Sullivan, W.; Tschirky, J. 
(to Smith International Inc). US Patent 4,213,508. 22 Jul 
1980. Filed date 3 Oct 1977. vp. 

Downhole fire control apparatus is described for drilling 
wells in earth formation using air as the drilling fluid. The appara- 
tus comprises: a tubular pipe string having a bit at its lower end 
rotatable to drill through the earth during circulation of drilling of 
fluid through the bore of the pipe string and the bit and upwardly 
in the annulus outside the pipe string; first normally open valve 
means in the pipe string adjacent the bit for normally open valve 
means in the pipe string adjacent the bit for normally allowing cir- 
culation of drilling fluid down the pipe string into the annular space 
outside of the pipe string and preventing reverse flow and flow into 
the annular space when closed; and additional normally open valve 
means spaced upwardly in the pipe string from the first valve 
means; said additional valve means having a flow passage substan- 
tially as large as the bore of said pipe and allowing circulation of 
drilling fluid down the pipe string into the annular space outside of 
the pipe string and preventing flow into the annular space when 
closed; said first valve means and said additional valve means 
having means responsive to a fire in the well to automatically close 
and prevent further circulation. 


182 Oilfield pump stroke monitor. Chien, L. (to Dress- 
er Industries Inc). US Patent 4,213,740. 22 Jul 1980. Filed 
date 14 Jul 1978. vp. 

An apparatus is described for determining the pump strokes 
of a pump having a moving element that moves cyclically. The ap- 
pratus comprises: a force sensor mounted on said moving element 
for sensing said cyclic movement and generating a signal; an r.f. 
transmitter mounted on said moving element connected to receive 
said signal from said force sensor and transmit an r-f. signal; and an 
r.f. receiver spaced from said moving element for receiving said r.f. 
signal from said r.f. transmitter and indicating said pump strokes. 


183 Determination of chromate ion in drilling mud fil- 
trates . Whitfill, D. (to Conoco Inc). US Patent 4,213,762. 
22 Jul 1980. Filed date 14 Dec 1978. vp. 

A method of determining the amount of chromate ion in an 
aqueous drilling mud filtrate containing organic color bodies such 
as lignosulfate wherein the method comprises: (A) treating the 
aqueous filtrate with an effective amount of hydrogen peroxide to 
destroy said color bodies, and (B) measuring the amount of chro- 
mate ion in the filtrate by means of a spectrophotometer. 


184 Composition and process for removing sulfur scale 
from interstices in petroleum bearing formations and the like 
to improve the flow of petroleum. Ashby, R.; Kaveggia, F. 
US Patent 4,213,866. 22 Jul 1980. Filed date 3 Nov 1978. 
vp. 

A composition suitable for the essentially complete dissolu- 
tion of sulfur scale from petroleum passages comprising: (A) an 
aqueous acidic solution of a primary acid selected from the class 
consisting of hydrochloric acid, phosphoric acid, formic acid, citric 
acid, oxalic acid, and any of said acids intensified with hydrofluoric 
acid; (B) minor amounts of a vanadium compound selected from at 
least one member of the class consisting of vanadium pentoxide, 
vanady] sulfate, vanadyl chloride and vanadyl phosphate, the vana- 
dium compound being present in the amount of at least about 0.01 
weight percent; (C) minor amounts of a second acid selected from 
at least one member of the class consisting of acetic acid, hydroxy- 
malonic acid, dihydroxymalonic acid, malonic acid, and ethylene- 
diamine-tetraacetic acid; and (D) the second acid being present in 
the composition in the amount of at least about 0.5 weight percent. 


185 Downhole surge tools, method and apparatus . 
Yeates, R. US Patent 4,211,280. 8 Jul 1980. Filed date 15 
May 1979. vp. 
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For use with a well having a bore, a casing, and production 
perforations, a method of well completion comprising the steps of: 
(A) installing, on the downhole end of production tubing, below a 
production packer, a tubular nipple, said nipple having an ejectable 
non-frangible surge plug sealably disposed in the lower end thereof; 
(B) lowering the assembly of step (A) into the well bore, position- 
ing said surge plug above the perforations; (C) positioning and set- 
ting the packer above said assembly; (D) drop bar ejecting said 
surge plug to provide a substantially instantaneous full opening at 
the bottom of the tubing, whereby a maximum pressure differential 
into the well bore is substantially instantaneously created, whereby 
fluid and particulate matter from the well bore and formation surge 
inwardly and upwardly through the tubing. 


186 Portable cable spooler for wells. Martin, L. US 
Patent 4,211,376. 8 Jul 1980. Filed date 20 Jul 1979. vp. 

A description is given of a portable, field-powered cable 
spooler for oil wells comprising a supporting skid comprising a rec- 
tangular framework constructed of structural steel members joined 
in rectangular form and including laterally extending support mem- 
bers at each end extending beyond the sides of said skid with end 
portions adapted to be secured by lifting appartus for transporting 
the same, a pair of vertically extending supports extending from 
and secured on said skid in longitudinally spaced relation thereon, 
open-top trunnion bearings supported on said supports, a support 
member secured on one of said supports adjacent to the trunnion 
bearing thereon, a hydraulic motor supported on said support 
member, an axle member adapted to support and drive a well cable 
spool for feeding and winding power cable, said axle member being 
removably supported in and operated by said hydraulic motor and 
supported on said trunnion bearings, a hydraulic pump supported 
on said skid and hydraulically connected to said hydraulic motor 
for reversibly driving the same, and motor means supported on said 
skid and operatively connected to said pump to drive the same to 
operate said hydraulic motor to rotate a cable spool supported on 
said axle. 


187 Compensated blast joint for oil well production 
tubing . Bergstrom, A. US Patent 4,211,440. 8 Jul 1980. 
Filed date 3 Jan 1977. vp. 

A description is given of a carbide-sheathed blast joint com- 
prising a length of oil well tubing having threaded opposed ends, a 
series of axially short carbide rings embracing said tubing between 
its ends, said carbide rings each having parallel opposed end sur- 
faces which are continuously planar from their inner periphery to 
their outer periphery and are at right angles to the longitudinal axis 
of the tubing, the end surfaces of said carbide rings being in contig- 
uous relation, and, a wave spring embracing said tubing at one end 
of said series of carbide rings, a first clamping collar fixed about 
said tubing at one end thereof against which the other end of said 
series of carbide rings engages, and a second clamping collar fixed 
about said tubing at the other end thereof which holds the wave 
spring in compression therebetween and the carbide rings to main- 
tain the end surfaces of the carbide rings in close contiguous rela- 
tion, said wave spring being yieldable axially in response to endwise 
and angular motions of the carbide rings so as to accomodate 
stretching and flexing of the tubing at down hole positioning and 
temperature. 


188 Detection of drilling oil filtrate invasion in a core. 
Striegler, J.H. (to Atlantic Richfield Co.). US Patent 
4,174,629. 20 Nov 1979. Filed date 25 Oct 1978. 6p. 

During the analysis of sample oil from an oil bearing forma- 
tion, drilling fluid oil filtrate invasion into a cored oil bearing sub- 
surface formation ‘s detected in a way that does not require the use 
of special chemicals or tracers. Significant oil filtrate invasion is de- 
tected by determining the relative quantities of the same two hy- 
drocarbon materials in the formation oil, drilling oil. and sample oil. 
Preferably, each hydrocarbon material is one or more hydrocarbons 
selected from the group consisting of hydrocarbons with eight 
carbon atoms through hydrocarbons with thirty-five carbon atoms. 
The drilling oil may be topped crude oil or formation oil that has 
had most of the hydrocarbons with one carbon atom through six 
carbon atoms removed. Fuel oil may have been added to the 
topped oil. 
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189 (DOE/EIA—0111/79) Petroleum refineries in the 
United States and U.S. territories, January 1, 1979. (Depart- 
ment of Energy, Washington, DC (USA). Energy Informa- 
tion Administration). Jun 1979. 29p. NTIS, PC A03/MF 
A01;TIC, EIA Publications Coordinator. 

The number and capacity of petroleum refineries in the 
United States and U.S. territories (Puerto Rico, Hawaiian Foreign 
Trade Zone, the Virgin Islands, and Guam) are reported by each of 
five Bureau of Mines Refining Districts, by each of five Petroleum 
Administration for Defense (PAD) Districts, and by State, for each 
of the refining companies within the State, as of January 1. Refin- 
ery locations are included. Data are shown for crude oil distillation, 
cracking, reforming, coking, and alkylation processes. Storage ca- 
pacity of petroleum refineries is shown separately by PAD District 
and by State, for crude oil, motor gasoline, jet fuel, middle distil- 
lates, and residual fuel oil. The BOM Refining Districts and PAD 
Districts are each shown on separate map at the end of the report. 
The report includes a copy of BOM Form 6-1334-A (with instruc- 
tions) which is used to compile data for this report. Data are in bar- 
rels per calendar day. A narrative section of the document explains 
and highlights table statistics. This annual was formerly titled ‘Pe- 
troleum Refineries in the United States and Puerto Rico,” DOE/ 
EIA-0111. 5 tables, 3 figures. 


190 Combination hydroconversion, fluid coking and ga- 
sification. Metrailer, W.J.; Bearden, R.. Jr.; Aldridge, C.L. 
(to Exxon Research and Engineering Co.). US Patent 
4,178,227. 11 Dec 1979. Filed date 7 Jun 1978. 8p. 

A combination slurry hydroconversion, coking and coke ga- 
sification process is provided wherein solid fines having an average 
particle size of less than 10 microns in diameter or the ashes thereof 
recovered from a gaseous product derived from the coke gasifica- 
tion are used as a catalyst in the hydroconversion stage in combina- 
tion with a catalyst produced from an oil soluble metal compound 
in situ in the chargestock of the hydroconversion zone. 


191 Reforming with multimetallic catalysts . Eberly, P. 
(to Exxon Research And Engineering Co). US Patent 
4,213,881. 22 Jul 1980. Filed date 14 Dec 1978. vp. 

In a process for preparing a reforming catalyst wherein a 
group VIII noble metal hydrogenation-dehydrogenation compo- 
nent, a component comprised of iridium or rhenium, or both, and a 
halogen component are composited with an inorganic oxide sup- 
port, the improvement which comprises incorporating selenium, 
sulfurous acid or sulfuric acid, or both, as components within said 
catalyst sufficient to increase the activity, or selectivity, or both. 


192 Two-catalyst hydrocracking process . Bertolacini, 
R.; Yu, A. (to Standard Oi) Co (Indiana)). US Patent 
4,211,634. 8 Jul 1980. Filed date 13 Nov 1978. vp. 

A process is described for the hydrocracking of a hydrocar- 
bon stream boiling above a temperature of about 300°F (149°C) 
and containing a substantial amount of organic nitrogen-containing 
compounds, which process comprises: contacting said stream in a 
frist reaction zone under hydrocracking conditions and in the pres- 
ence of hydrogen with a first catalyst comprising a hydrogenation 
component comprising nickel and molybdenum or nickel and tung- 
sten and a co-catalytic acidic cracking support comprising an ul- 
trastable, large-pore crystalline aluminosilicate material suspended 
in and distributed throughout a matrix of silica-alumina to provide a 
first hydrocracked effluent, said hydrogenation component of said 
first catalyst being present in the elemtnal form, as oxides, as sul- 
fides, or mixtures thereof, contacting said first hydrocracked efflu- 
ent in a second reaction zone under hydrocracking conditions and 
in the presence of hydrogen with a second catalyst comprising a 
hydrogenation component comprising cobalt and molybdenum and 
a co-catalytic acidic cracking support comprising an ultrastable, 
large-pore crystalline aluminosilicate material suspended in and dis- 
tributed throughout a matrix of silica-alumina to provide a second 
hydrocracked  effluent,said hydrogenation component of said 
second catalyst being present in the elemental form, as oxides, as 
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sulfides, or mixtures thereof; and recovering useful products from 
said second hydrocracked effluent. 


193 Catalytic conversion of hydrocarbons. Chen, N. 
(to Mobil Corp). US Patent 4,211,635. 8 Jul 1980. Filed date 
23 Apr 1979. vp. 

A process is described for improved shape selective catalytic 
hydrodewaxing of distillate lubricating oil stock which comprises 
fractionally distilling lubricating oil stock which comprises fraction- 
ally distilling said stock to provide at least two fractions thereof 
boiling at different temperature ranges, introducing the highest boil- 
ing said fraction to the upper portion of a vertical column of a zeo- 
lite having a silica/alumina ratio above 12 and a constraint index 
between about | and about 12 maintained at hydrodewaxing condi- 
tions to flow downwardly therethrough, introducing hydrogen to 
the lower portion of said column for flow upwardly in said column, 
introducing a lower boiling said fraction to said column at a point 
intermediate the said introduction of said highest boiling fraction 
and said introduction of hydrogen to flow in admixture with said 
highest boiling fraction downwardly as liquid countercurrent to 
said hydrogen at conversion conditions resulting in shape selective 
dewaxing conversion of said highest boiling fraction at higher level 
of severity, and withdrawing from the bottom of said column re- 
constituted dewaxed distillate lubricating oil stock of improved vis- 
cosity index. 


194 Fee catalyst section control. Gross, B.; Lee, W. 
(to Mobil Corp). US Patent 4,211,636. 8 Jul 1980. Filed date 
7 Aug 1978. vp. 

In a fluid catalytic cracking process for cracking a hydrocar- 
bon oil feed stream, wherein said stream is passed through variable 
preheat means and then is contacted with hot regenerated catalyst 
in a reactor section maintained under catalytic cracking conditions 
to form cracked products and spent catalyst contaminated by coke; 
and wherein said cracked products and spent catalyst are separated 
in, and recovered from, said reactor section; and wherein said re- 
covered spent catalyst is continuously circulated through a regen- 
erator section operating in the complete co-burning mode thereby 
burning said contaminating coke by contact with air and forming 
hot regenerated catalyst having a temperature substantially higher 
than said spent catalyst, said regenerator section being provided 
with adjustable means for recycling a portion of hot regenerated 
catalyst to said recovered spent catalyst; and wherein hot regener- 
ated catalyst is recirculated to said reactor section, the method for 
controlling the process is described, whereby improving its adap- 
tive behavior, which comprises: comparing the temperature of the 
hot regenerated catalyst with a predetermined temperature to 
obtain a regenerated catalyst temperature dviaton; and, adjusting, 
within the regenerator section, the recycle of hot regenerated cata- 
lyst to spent catalyst to change the recycle ratio in a direction to 
reduce aid temperature deviation, said recycle ratio being in the 
range of greater than about 1.5 to about 5 before and after said 
change; and adjusting the oil preheat temperature in a direction to 
reduce said regenerated catalyst temperature deviation. 


195 Fee catalyst section control. Gross, B.; Lee, W. 
(to Mobil Corp). US Patent 4,211,637. 8 Jul 1980. Filed date 
7 Aug 1978. vp. 

In a fluid catalytic cracking process for cracking a hydrocar- 
bon feed stream, wherein said stream is contacted with hot regener- 
ated catalyst in a reactor section maintained under catalytic crack- 
ing conditions to form cracked products and spent catalyst con- 
taminated by coke; and wherein said cracked products and spent 
catalyst are separated in, and recovered from, said reactor section; 
and wherein said recovered spent catalyst is continuously circulated 
through a regenerator section operating in the complete co-burning 
mode thereby burning said coke by contact with an oxygen con- 
taining gas and forming hot regenerated catalyst having a tempera- 
ture substantially higher than said contaminated catalyst, said re- 
generator section being provided with adjustable means for recy- 
cling a portion of hot regenerated catalyst to said recovered spent 
catalyst; and wherein the regenerated catalyst in recirculated from 
said regenerator section to said reactor section, the method is give 
for controlling the process, whereby improving its adaptive behav- 
ior, which comprises: comparing the temperature of the hot regen- 
erated catalyst with a predetermined temperature to obtain a regen- 
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erated catalyst temperature deviation; and adjusting, within the re- 
generator section, the recycle of hot regenerated catatyst to spent 
catalyst to change the recycle ratio in a direction to reduce said 
temperature deviation, said recycle ratio being in the range of 
greater than 5 to about 5 before and after said change. 


196 Method for removing impurities and residual mois- 
ture from petroleum fuels . Jackson, H. US Patent 4,211,639. 
8 Jul 1980. Filed date 3 Nov 1978. vp. 

A method is described for removing impurities and residual 
moisture from a petroleum fuel comprising: (A) adding to said fuel 
a solid organic acid or a chromate compound; and (B) circulating 
said fuel from step (A) through a filter apparatus containing a cellu- 
losic materia! and the acid or chromate compound which was not 
added in step (A), said filter apparatus being electrically grounded 
or attached to an electric ground via a dc power supply. 


197 Process for the treatment of olefinic gasoline . 
Garwood, W.; Lee, W. (to Mobil Corp). US Patent 
4,211,640. 8 Jul 1980. Filed date 24 May 1979. vp. 

In the process of contacting olefinic gasoline with an acidic 
crystalline aluminosilicate zeolite having a pore diameter greater 
than about 5 angstroms, a silica-to-alumina ratio of at least 12, and a 
constraint index within the range of 1-12 at elevated temperatures, 
the improvement which comprises utilizing an olefinic gasoline 
having an olefin content of at least 50 weight percent and (A) car- 
rying out said contact at a temperature of from about 350 to 600°F, 
a pressure of from about 100-1,000 psig and at a space velocity 
ranging from about 0.2 to 10 lhsv; (B) said temperature, space ve- 
locity and pressure being chosen so as to produce no more than 5 
weight percent of aromatics, and (C) obtaining a product compris- 
ing both fuel oil and gasoline having enhanced gum stability. 


198 High octane gasoline components from catalytic 
cracking gasoline, propylene, and isobutane by disproportiona- 
tion, clevage and alkylation. Banks, R. (to Phillips Petroleum 
Co). US Patent 4,211,885. 8 Jul 1980. Filed date 15 May 
1979. vp. 

A process is described for producing high octane value gaso- 
line which comprises in a disproportionation zone subjecting propy- 
lene and a mixture of propylene and ethylene obtained as herein- 
after delineated to disproportionation conditions to produce a 
stream containing ethylene and a stream containing butenes, passing 
the ethylene-containing stream from said disproportionation zone 
together with a catalytic cracking gasoline to a cleavage zone 
under disproportionation conditions and subjecting the mixture of 
hydrocarbons therin to cleavage to produce said mixture of propy- 
Icne and ethylene, a C;* gasoline-containing product and butenes 
and wherein the butenes obtained in the overall operation of the 
disproportionation zone and the cleavage zone are passed to an al- 
kylation zone wherein said butenes are used to alkylate an isoparaf- 
fin tio produce additional high octane value product. 


199 Control system for a furfural refining unit receiv- 
ing heavy sweet charge oil. Barger, F.; Begnaud, J.; Sequeira, 
A. (to Texaco Inc). US Patent 4,212,070. 8 Jul 1980. Filed 
date 5 Jun 1978. vp. 

A control system is described for a furfural refining unit re- 
ceiving heavy sweet charge oil and furfural solvent, one of which 
is maintained at a fixed rate while the flow rate of the other is con- 
trolled by the control system, wherein the system treats the re- 
ceived heavy sweet charge oil with the received furfural to yield 
extract mix and raffinate, comprising gravity analyzer means for 
sampling the heavy sweet charge oil and providing a signal API 
corresponding to the API gravity of the heavy sweet charge oil, 
flash point analyzer means for sampling the heavy sweet charge oil 
and providing a signal FL corresponding to the flash point tem- 
perature of the heavy sweet charge oil, viscosity analyzer means 
for sampling the heavy sweet charge oil and providing signals 
KVi50 and KV2.0 corresponding to the kinematic viscosities, cor- 
rected to 150 and 210°F, respectively, sulfur analyzer means for 
sampling the heavy sweet charge oil and providing a signal S cor- 
responding to the sulfur content of the heavy sweet charge oil, 
flow rate sensing means for sensing the flow rates of the heavy 
sweet charge oil and of the furfural and providing signals chg and 
solv, corresponding to the charge oil flow rate and the furfural 
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flow rate, respectively, temperature sensing means sensing the tem- 
perature of the extract mix and providing a corresponding signal t, 
and control means connected to all of the analyzer means, and to 
all the sensing means for controlling the other flow rate of the 
heavy sweet charge oil and the furfural flow rates in accordance 
with signals API, FL, KViso, KV20, S, T, CHG and SOLV; 
wherein said control means includes VI signal means connected to 
the viscosity analyzer means for providing a signal VI correspond- 
ing to the viscosity index of the heavy sweet charge oil in accord- 
ance with the kinematic viscosity signals KVis0, KV210 and SUSz10. 


200 Hydrotreating process utilizing elemental sulfur 
for presulfiding the catalyst. Herrington, D.R.; Schweko, 
A.P. (to Standard Oil Co. (Ohio)). US Patent 4,177,136. 4 
Dec 1979. Filed date 12 May 1978. 8p. 

The present invention relates to an improved method of 
catalyst presulfiding, wherein the catalyst is treated with elemental 
sulfur. The use of elemental sulfur as a catalyst presulfiding agent is 
a means of rapidly and reproducibly attaining a highly active cata- 
lyst. 4 tables, 1 figure. 


201 Dehydrocyclization with an acidic multimetallic 
catalytic composite. Antos, G.J. (to UOP Inc.). US Patent 
4,175,032. 20 Nov 1979. Filed date 28 Aug 1978. 22p. 

Dehydrocyclizable hydrocarbons are converted to aromatics 
by contacting them at dehydrocyclization conditions with an acidic 
multimetallic catalytic composite comprising a combination of cata- 
lytically effective amounts of a platinum group component, a cobalt 
component, a cadmium component, and a halogen component with 
a porous carrier material. The platinum group, cobalt,, cadmium 
and halogen components are present in the multimetallic catalyst in 
amounts respectively, calculated on an elemental basis, correspond- 
ing to about 0.01 to about 2 wt % platinum group metal, about 0.05 
to about 5 wt % cobalt, about 0.01 to about 5 wt % cadmium, and 
about 0.1 to about 3.5 wt % halogen. Moreover, the catalytically 
active sites induced by these metallic components are uniformly dis- 
persed throughout the porous carrier material and these metallic 
components are present in the catalyst in carefully controlled oxida- 
tion states such that substantially all of the platinum group compo- 
nent is in the elemental metallic state, substantially all of the cadmi- 
um component is in an oxidation state above that of the elemental 
metal, and substantially all of the catalytically available cobalt com- 
ponent is present in the elemental metallic state or in a state which 
is reducible to the elemental metallic state under dehydrocycliza- 
tion conditions, or in a mixture of these states. A specific example 
of dehydrocyclization method disclosed herein is a method for con- 
verting a feed mixture of n-hexane and n-heptane to a product mix- 
ture of benzene and toluene which involves contacting the feed 
mixture and a hydrogen stream with the acidic multimetallic cata- 
lyst disclosed herein at dehydrocyclization conditions. 


202 Catalytic process for preparing olefins by hydro- 
carbon pyrclysis. Pop, G.; Ivanus, G.; Boteanu, S.; Tomi, P.; 
Pop, E. (to Institutul de Inginerie Tehnologica si Proiectari 
Pentru Industria Chimica-litpic). US Patent 4,172,816. 30 
Oct 1979. Priority date 7 Dec 1976, Romania, 8p. 

A process and catalyst for the catalytic pyrolysis of hydro- 
carbon to olefins and diolefins at temperatures in the range 600 to 
750°C and pressures of 0.1 to 20 atmospheres are described. The 
catalyst is a bifunctional synthetic modified mordenite zeolite of the 
formula (yH.zM.uNa)O.Al,O3.SiO2 wherein M is Cu, Ag or Co/2 
and u + y + z approach or equal 2. Good yields of ethylene and 
propylene are obtained from hydrocarbon feedstocks having boiling 
points up to 550°C 


203 Hydrodesulfurization of hydrocarbon oils with a 
catalyst containing arsenic. Nelson, G.V.; Schrader, C.H.; 
Gilmer, L.K. (to Texaco Inc.). US Patent 4,172,818. 30 Oct 
1979. Filed date 25 Aug 1978. 6p. 

The hydrogen consumption in the catalytic desulfurization of 
hydrocarbon oils is reduced by the incorporation in the catalyst of 
a small amount of arsenic. The preferred catalyst for the process 
comprises Mo and Ni or compounds of these deposited on a refrac- 
tory inorganic oxide support with 2 to 6 wt % of As deposited on 
the catalyst as As2Os. 
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204 Hydrocarbon dehydrogenation with a multimetallic 
catalytic composite. Antos, G.J. (to UOP Inc.). US Patent 
4,172,853. 30 Oct 1979. Filed date 22 Jun 1978. 22p. 

Dehydrogenatable hydrocarbons are dehydrogenated by 
contacting them, at dehydrogenation conditions including a hydro- 
gen-rich and substantially water-free environment, with a catalytic 
composite comprising a combination of catalytically effective 
amounts of a platinum group component, a Group IVA metallic 
component, and a lanthanide series component with a porous carri- 
er material. A specific example of the catalyst used in the disclosed 
hydrocarbon dehydrogenation method in a nonacidic catalytic com- 
posite comprising a combination of a platinum group component, a 
Group IVA metallic component, a lanthanide series component, 
and an alkali or alkaline earth component with a porous carrier ma- 
terial in amounts sufficient to result in a composite containing about 
0.01 to about 2 wt % platinum group metal, about 0.01 to about 5 
wt % Group IVA metal, about 0.1 to about 5 wt % alkali metal or 
alkaline earth metal, and having an atomic ratio of lanthanide series 
metal to platinum group metal of about 0.1:1 to 1.25:1. A preferred 
modifying component for the disciosed catalytic composites is a 
sulfiding reagent. 


0205 Products And By-products 


205 Chemistry of polynuclear aromatics. Alternate 
feedstocks for petrochemicals. Synthetic fuels: the federal op- 
tions. Rescorla, A.R. (ed.). Washington, DC; American 
Chemical Society (1980). 273p. (CONF-800814—P1). Univ. 
of Utah, Salt Lake City. 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; San Francisco, CA, 
USA (24 Aug 1980). 

Papers presented at a symposium sponsored by the American 
Chemical Society are presented. Three separate symposia were con- 
ducted. They were entitled: The chemistry of Polynuclear Aromat- 
ics; Alternate Feedstocks for Petrochemicals; and Synthetic Fuels: 
the Federal Options. (DMC) 


206 (SAND—80-0074) Perspectives on chemicals from 
petroleum and natural gas. Carson, C.C.; Hart, C.M. (Sandia 
National Labs., Albuquerque, NM (USA)). Oct 1980. Con- 
tract AC04-76DP00789. 39p. NTIS, PC A02/MF AOl1. 

Data are presented that relate to the derivation of chemicals 
from petroleum and natural gas. The emphases are on the quantities 
of chemicals produced from these sources and on those few prod- 
ucts that serve as the principal intermediates in the manufacture of 
most petrochemicals. 


207 (JPRS—76551) USSR report: chemistry, No. 72. 3 
Oct 1980. Translation of various papers. 73p. NTIS. 

The following numbers of abstracts and short articles are 
presented on: petrochemicals, 13; biochemistry (nucleosides, en- 
zymes, toxins), 7; fuels (jet fuel, gasoline, diesel fuel), 8; organo- 
phosphorus compounds, 24; and petroleum processing (conversion 
of coal/shale/residues, additives, oxidation, isomerization, sulfona- 
tion), 32. (DLC) 


208 Lube oil blend process and composition . Masada, 
G. (to Chevron Research Co). US Patent 4,213,845. 22 Jul 
1980. Filed date 13 Dec 1978. vp. 

A process for producing a lube oil blend from (1) a gas oil 
selected from the group consisting of atmospheric and vacuum gas 
oils having normal boiling point ranges in the range 260 to 565°C, 
and (2) a raw hydrocrackate lube oil stock comprising: producing a 
raffinate lube oil stock having, relative to said gas oil, a superior 
sunlight stability by contracting said gas oil with a suitable solvent 
under solvent-extracting conditions; and producing said blend by 
admixing said raffinate and raw stock, said blend (1) containing, in 
parts by volume, for each 100 parts of raffinate an amount of the 
raw stock in the range of from about 10 to 45 parts, and (2) exhibit- 
ing sunlight stability which is at least equivalent to that of said raf- 
finate stock. 
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209 Minimal blocking thermoplastic material and lubri- 
cating oil composition containing the same . Kosinsky, E. (to 
Phillips Petroleum Co). US Patent 4,213,869. 22 Jul 1980. 
Filed date 12 Apr 1979. vp. 

A lubricating oil composition having a low viscosity index 
comprising a mineral lubricating oil containing from about 0.5 to 
about 5.0 percent by volume of conjugated dienemonovinylarene 
copolymer having incorporated into or onto said copolymer at least 
one metal salt of a metal selected from the group consisting of a 
metal of group I, II, III or IV of the periodic table and a fatty acid 
having about 8 to about 30 carbon atoms per molecule and a 
polyhydrocarbylsiloxane silicone compound, the relative amounts 
of said metal salt and said silicone compound being sufficient to sig- 
nificantly reduce the blocking between contact surfaces of said con- 
jugated diene-monovinylarene copolymer. 


210 Naphtha stripping . Akell, R.; Muller, W.; Pick, 
R. (to Syngas Co). US Patent 4,211,638. 8 Jul 1980. Filed 
date 10 Feb 1978. vp. 

In a process for recovering a light hydrocarbon liquid from 
a slurry of the light liquid with soot by mixing the slurry with a 
heavy hydrocarbon liquid, then heating and distilling the mixture in 
a naphtha stripper with the light liquid taken off overhead and con- 
densed while drawing off a bottom stream composed of the heavy 
liquid and soot, the improvement comprises, after mixing the slurry 
with the heavy hydrocarbon liquid but prior to distilling the mix- 
ture in the naphtha stripper, feeding the mixture under pressure into 
a direct liquid-vapor contactor where the mixture is contacted with 
superheated, overhead vapors from the naphtha stripper, thereby 
cnverting part of the light hydrocarbon liquid into vapor, the 
vapors being taken off overhead and condensed, and removing the 
remainder of the liquid mixture from the bottom of the contactor 
and feeding it to the stripper. 


0206 Health And Safety 
REFER ALSO TO CITATION(S) 181. 196 


211 (AD-A—079488) Hazardous chemical vapor reduc- 
tion device development. Final report. Motherway, D.; 
Hamel, R.; Cooney, F.; Sites, H. (Coast Guard Research 
and Development Center, Groton, CT (USA)). Oct 1979. 
63p. NTIS, PC A04/MF AOl. 

The Vapor Reduction Device (VRD) was developed for use 
by Coast Guard Strike Teams during emergency transfer of liquid 
hazardous chemicals and petroleum products. The device is intend- 
ed to be placed around and over deck openings which are being 
used for cargo offloading in order to reduce vapors which might 
degrade protective clothing or other equipment used on deck by 
Coast Guard Strike Team personnel. Various design concepts were 
evaluated prior to the prototype selection. Materials used in the 
design are compatible with lists of chemicals which adequately rep- 
resent those in the Chemical Hazards Response Information System 
(CHRIS) manual. The device can be used over a variety of deck 
openings from 12-1/2 inch diameter flush deck Butterworth open- 
ings to raised cargo hatches with coamings 30 inches in diameter 
and 48 inches in height. The top section is designed to provide a 
seal around Air Deliverable Anti-Pollution Transfer System 
(ADAPTS) hoses and allows the pump system to be inserted or 
withdrawn without removing the VRD. Preliminary tests to meas- 
ure the effectiveness of the VRD conducted at CGRandDC 
showed that the device has the capability of limiting the vapor con- 
centration level around a tank opening to one (1) ppm when tested 
under the simulated conditions described in this report 


212 (DOE/EV—0085(Vol.1)) Liquefied Gaseous Fuels 
Safety and Environmental Control Assessment Program: 
second status report. (Department of Energy, Washington, 
DC (USA). Assistant Secretary for Environment). Oct 1980. 
Contract AC06-76RLO1830. 233p. NTIS, PC All1/MF AO1. 

The Assistant Secretary for Environment has responsibility 
for identifying. characterizing. and ameliorating the environmental. 
health, and safety issues and public concerns associated with com- 
mercial operation of specific energy systems. The need for develop- 
ing a safety and environmental control assessment for liquefied gas- 





31 / ERA VOL. 6, NO. 1 


eous fuels was identified by the Environmental and Safety Engi- 
neering Division as a result of discussions with various governmen- 
tal, industry, and academic persons having expertise with respect to 
the particular materials involved: liquefied natural gas, liquefied pe- 
troleum gas, hydrogen, and anhydrous ammonia. This document is 
arranged in three volumes and reports on progress in the Liquefied 
Gaseous Fuels (1 “F) Safety and Environmental Control Assess- 
ment Program made in Fiscal Year (FY)-1979 and early FY-1980. 
Volume | (Executive Summary) describes the background, purpose 
and organization of the LGF Program and contains summaries of 
the 25 reports presented in Volumes 2 and 3. Annotated bibliogra- 
phies on Liquefied Natural Gas (LNG) Safety and Environmental 
Control Research and on Fire Safety and Hazards of Liquefied Pe- 
troleum Gas (LPG) are included in Volume 1. 


213 (DOE/EV—0085(Vol.3)) Liquefied Gaseous Fuels 
Safety and Environmental Control Assessment Program: 
second status repurt. (Department of Energy, Washington, 
DC (USA). Assistant Secretary for Environment). Oct 1980. 
Contract AC06-76RL01830. 229p. NTIS, PC Al1/MF AOl. 

This document is arranged in three volumes and reports on 
progress in the Liquefied Gaseous Fuels (LGF) Safety and Envi- 
ronmental Control Assessment Program made in fiscal Year (FY)- 
1979 and early FY-1980. Volume 3 contains reports from 6 govern- 
ment contractors on LPG, anhydrous ammonia, and hydrogen 
energy systems. Report subjects include: simultaneous boiling and 
spreading of liquefied petroleum gas (LPG) on water; LPG safety 
research; state-of-the-art of release prevention and control technol- 
ogy in the LPG industry; ammonia: an introductory assessment of 
safety and environmental control information; ammonia as a fuel, 
and hydrogen safety and environmental control assessment. 


0207 Marketing And Economics 


214 (DOE/EIA—0032) Monthly petroleum product 
price report. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). Nov 1977. 
20p. NTIS, PC A02/MF AO1;GPO subscription--Domestic 
$12.00/Foreign $15.00, single issue--Domestic $1.75/Foreign 
$2.50. 

Monthly report supplies national weighted average prices on 
a monthly basis at different levels of the marketing chain, for petro- 
leum products sold by refiners, large resellers, gas plant operators, 
and importers. Data are for the year to date and previous year. 
Some historic data are included to indicate trends. Gasoline price 
data are collected from retail gasoline dealers. Heating oil prices 
come from sellers of heating oil to ultimate consumers. A glossary 
of petroleum products is appended. Petroleum products include 
motor gasoline, distillate fuel oil, diesel fuel, heating oil, residual 
fuel oil, aviation fuel, kerosene, petrochemical feedstocks, propane, 
butane, ethane, and natural gasoline. 12 tables. 


215 (DOE/EIA—0112/78) Sales of asphalt in 1978. 
(Department of Energy, Washington, DC (USA). Energy 
Information Administration). Aug 1979. 6p. NTIS, PC A02/ 
MF AO1;TIC, EIA Publications Coordinator. 

This annual publication illustrates: (1) sales of petroleum as- 
phalt paving products for consumption, (2) sales of petroleum as- 
phalt roofing products for consumption, (3) sales of all other petro- 
leum asphalt products for consumption, and (4) sales of petroleum 
asphalt and road oil for consumption. All tables show sales for con- 
sumption in the United States, by Petroleum Administration for De- 
fense (PAD) District and by State. Data are for the most recent 
year and the previous year. A summary table shows total sales of 
petroleum asphalt for consumption by type (asphalt cements and 
fluxes, emulsified asphalts, cutback asphalts and by principle use for 
paving products, roofing products, and all products) for the most 
recent five-year period. A narrative section highlights the most 
recent year’s figures and comments on imports and exports for the 
year. 


216 (DOE/EIA—0113/76) Sales of fuel oil and kero- 
sene in 1976. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). Dec 1977. vp. 
NTIS, PC A02/MF AO1;TIC, EIA Publications Coordina- 
tor. 
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Sales of distillate fuel oils, residual fuel oils, and kerosene 
(excluding jet fuel) are given for the current year and the previous 
year. Sales data are given for each State and each Petroleum Ad- 
ministration for Defense (PAD) District. Summary tables cover a 
five-year period and give end-use data for each fuel. End uses in- 
clude heating, industrial use, oil company use, railroads, vessel bun- 
kering use, military use, and electric utility company use. Import 
and export data are provided for selected fuels for the current and 
previous years. A narrative section covers trends and highlights. 
Data are shown in thousands of barrels in the tables, and in millions 
of barrels in the figure material. 15 tables, 3 figures. 


217 (DOE/EIA—0113(78)) Sales of fuel oil and kero- 
sene in 1978. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). Nov 1979. 
18p. NTIS, PC A02/MF A0O1;TIC, EIA Publications Coor- 
dinator. 

This annual publication shows sales of distillate fuel oils, re- 
sidual fuel oils, and kerosene (excluding jet fuel) in the current year 
and in the previous year. Sales data are given for each State and 
each Petroleum Administration for Defense (PAD) District. Sum- 
mary tables cover a five-year period and give end-use data for each 
fuel. End uses include heating, industrial use, oil company use, rail- 
roads, vessel bunkering use, and electric utility company use. 
Import and export data are provided for selected fuels for the cur- 
rent and previous year. A narrative section covers trends and high- 
lights. Data are shown in thousands of barrels in the tables, and in 
millions of barrels in the figure material. 16 tables, 3 figures. 


218 (DOE/EIA—0184/33) Study of Federal oil im- 
ports reporting systems. (Department of Energy, Washing- 
ton, DC (USA). Energy Information Administration). Apr 
1980. 146p. NTIS, PC A07/MF A01;GPO Stock No. 061- 
003-00109-2, $5.00. 

Three reporting systems for petroleum imports to the United 
States are compared and contrasted. Two of the systems are feder- 
ally operated: one by the U.S. Department of Energy (DOE) and 
the other by the U.S. Customs Service, Department of Treasury. 
The American Petroleum Institute (API) operates the third system 
which provides preliminary estimates for the DOE. The purpose of 
the analysis report was to consider the government's basic statisti- 
cal and analytical requirements for data relating to oil imports, the 
strengths and weaknesses of the different reporting and publishing 
systems, and the possible ways of improving all the systems. The 
first section examines the systems. Section Two adjusts the Depart- 
ment of Treasury data, collected for an 11-year period, to the DOE 
geographical areas and compares the results. The third section dis- 
cusses value data. Appendices document the comparisons made be- 
tween the DOE and the Department of Treasury systems. 11 tables. 


219 (DOE/EIA—0184/33) Study of federal oil imports 
reporting systems. Dwyer, C.J. (USDOE Energy Informa- 
tion Administration, Washington, DC (USA). Office of 
Energy Source Analysis). Apr 1980. 154p. NTIS, PC A08/ 
MF AOI. 

Three reporting systems for petroleum imports to the United 
States are compared and constrasted. Two of the systems are feder- 
ally operated: one by the US Department of Energy (DOE) and 
the other by the US Customs Service, Department of Treasury. 
The American Petroleum Institute (API) operates the third system 
which provides preliminary estimates for the DOE. The purpose of 
the analysis report was to consider the government's basic statisti- 
cal and analytical requirements for data relating to oil imports, the 
strengths and weaknesses of the different reporting and publishing 
systems, and the possible ways of improving all the systems. The 
first section examines the systems. Section two adjusts the DOT 
data, collected for an eleven-year period, to the DOE geographical 
areas and compares the results. The third section discusses value 
data. Appendices document the comparisons made between the 
DOE and the DOT systems. 11 tables. 


220 (DOE/EIA—0195) Retail sales and inventories of 
fuel oil. (Department of Energy, Washington, DC (USA). 
Energy Information Administration). Oct 1979. 5p. NTIS, 
PC A02/MF AO1;TIC, EIA Publications Coordinator. 
Estimates of retail fuel oil stocks, quantities of fuel oil sold, 
and stock-sales ratios are compiled and published monthly by the 
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Bureau of Census, Department of Commerce, in cooperation with 
the Department of Energy. Text material includes highlights of the 
month's findings, definitions of terms, a description of the survey 
sample, and a discussion about data reliability. Stocks and sales data 
are tabulated for each of the five Petroleum Administration for De- 
fense (PAD) Districts and for the United States. 5 tables. 


221 (DOE/EIA—0197) Wholesale fuel oil distributors 
stocks and sales. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). Oct 1979. 5p. 
NTIS, PC A02/MF A0O1;TIC, EIA Publications Coordina- 
tor. 

Estimates of fuel oil stocks, quantities of fuel oils sold, and 
stock-sales ratios based on a sample survey of wholesaler firms are 
compiled and published monthly by the Bureau of the Census in 
cooperation with the Department of Energy. Stocks and sales data 
are tabulated for each of the five Petroleum Administration for De- 
fense Districts and for the United States. Text material includes 
highlights of the month’s findings, definitions of terms, a description 
of the sample, and a discussion about data reliability. 5 tables. 


222 (DOE/EIA—0208) Weekly petroleum status 
report. (Department of Energy, Washington, DC (USA). 
Energy Information Administration). Apr 1979. vp. TIC, 
EIA Publications Coordinator. 

Changes in the domestic and international petroleum situa- 
tion are monitored weekly, based on company reports filed with 
the Energy Information Administration. Data included cover: 
prices of world crude oil by country, of Rotterdam spot market 
products, of U.S. gasoline, and of U.S. heating oil; U.S. petroleum 
supply and demand; oil imports; refinery capacity utilization; crude 
oil runs; stock of crude oil, of motor gasoline, of distillate fuel oil, 
of residual fuel oil, and of jet fuel; and weather for the current and 
the previous years. Data are compared by week, by month, and/or 
by quarter of the current year with some comparisons to earlier 
years. Introductory text highlights the world oil outlook and the 
U.S. domestic oil situation. 11 tables. 


223 (DOE/PE/70078—T2) Mexico's petroleum and 
US policy: implications for the 1980s. Ronfeldt, D.; Nehring, 
R.; Gandara, A. (RAND Corp., Santa Monica, CA (USA)). 
Jun 1980. Contract ACO01-79PE70078. 115p. (R—2510- 
DOE). NTIS, PC A06/MF AO1. 

This report examines selected factor affecting Mexico's 
future petroleum policies, and then assesses various implications of 
Mexico’s petroleum for US interests and policies. After a brief in- 
troduction, the report is divided into three sections. The first offers 
a detailed analysis of Mexico's petroleum resources and production 
possibilities. The second considers petroleum as a symbolic issue of 
profound significance for Mexican nationalism. The final section 
provides an assessment of these and other factors for US interests, 
objectives, and policy options during the 1980s. 


224 (PB—80-108707) Alaska OCS socioeconomic stud- 
ies program. Statewide impacts of OCS petroleum develop- 
ment in Alaska. Final report. Huskey, L. (Alaska Univ., An- 
chorage (USA). Inst. of Social and Economic Research). Jul 
1979. Contract DI-AA550-CT6-61. 125p. NTIS, PC A06/ 
MF AOI. 

This study consists of two parts: a base case projection de- 
scribing the future economy without OCS development, and an ex- 
amination of the program impact of OCS development. The rela- 
tionship of each of these parts to the impact assessment, and the 
methodology chosen to make the necessary projections are de- 
scribed. 


0208 Waste Management 
REFER ALSO TO CITATION(S) 119, 120, 121, 124, 196, 988 


225 Flow-through coalescing separator . Anderson, J. 
(to Marine Construction & Design Co). US Patent 
4,213,863. 22 Jul 1980. Filed date 8 Jan 1979. vp. 

Apparatus for separating from water coalesced oil and un- 
coalesced oil, with solids and without solids, comprising a pressure 
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vessel having a substantially cylindrical inside wall including there- 
in a liquid receiving chamber and a processed liquid collecting 
chamber axially separated from said receiving chamber by an axial- 
ly stretchable and compressible cylindrical filter body of open-pore 
flexible filter material received in sliding contact with said inside 
wall, said filter body substantially tightly filling the cross-sectional 
area of said vessel an D having transversely disposed opposite end 
faces, multi-apertured end members attached to the respective end 
faces of said filter body so as to exert tension in the filter body over 
substa ntially the full cross-sectional area thereof by relative separ- 
ati on movement of said end members, the first such end member 
adjacent said receiving chamber being fixed against axial movement 
in said pressure vessel, the second such end member being axially 
movable in said vessel, means to introduce liquids under pressure 
into the receiving chamber, means to conduct liquids from the re- 
ceiving chamber, means to conduct liquids from the collecting 
chamber after passing through the filter body, and force-applying 
means connected to said second end member and selectively oper- 
able to apply force thereto for moving the same axially in either of 
opposite directions, thereby alternately to stretch out the filter body 
forcibly to predetermined length and to compress the filter body 
against said first end member so as to squeeze oil and solids there- 
from in a backwash direction. 


226 Washer/separator system for drilling cuttings in 
water environment oil wells. Fisher, J.D. US Patent 
4,175,039. 20 Nov 1979. Filed date 30 Jan 1978. 6p. 

A washer separator system for drilling cuttings for use in 
drilling mud washing systems for water environment oil wells filled 
with washing solution is described using a receiving tank with an 
agitation subchamber which causes thorough scrubbing of the de- 
posited drilling cuttings. The washed cuttings settle to the bottom 
of the tank causing the solution level to rise. When a predetermined 
solution level is reached, an auger, situated at the bottom of the 
tank, is activated and the collected cuttings are removed. When the 
solution level drops a sufficient amount for removal of the cuttings, 
the auger is shut off and the cycle begins anew. Fresh water wash- 
ing solutions may be used, so that the oil saturated depleted solu- 
tion may be added to the drilling mud. Collected cuttings may be 
deposited in the water environment without a slick forming. A 
pump delivers solution to the top of the cuttings trough. Intake for 
the pump is above the collected cuttings. 


0209 Environmental Aspects 


227 Apparatus for separating sludge, oil and the like 
from contaminated water . Wagner, K. (to Fabrication Un- 
limited Inc). US Patent 4,213,865. 22 Jul 1980. Filed date 21 
Jul 1978. vp. 

Apparatus for separating sludge, oil and the like from con- 
taminated water, comprising: (A) a process tank having walls sepa- 
rating the tank into first and second compartments, one of said 
walls being substantially vertical and having an opening at the 
lower portion thereof to permit passage of the contaminated water 
from the first to the second compartment, and another of said walls 
being mounted in said tank intermediate the upper and lower por- 
tions of said tank, being positioned at an incline and being connect- 
ed to the lower extremity of the first of said separating walls; (B) 
an inlet mounted with said tank for carrying the contaminated 
water into the first compartment; (C) a first outlet mounted with 
said tank for removing separated oil and the like from the first 
compartment; (D) a second outlet mounted with said tank for re- 
moving the treated water from the second compartment; (E) a third 
outlet mounted with said tank for removing separated sludge and 
the lixe from the second compartment; and (F) a plate pack mount- 
ed on the inclined wall in said tank to slope downward from a first 
to a second end, said pack having side walls, a top and a bottom 
connected to said side walls and forming a conduit for carrying the 
contaminated water from the first to the second end, said second 
end being mounted near the opening through said one wall in said 
tank, and a plurality of corrugated plates mounted one above the 
other and extending between said side walls to provide a plurality 
of passageways, said plates being sufficiently displaced from one an- 
other to permit laminar flow of the water through the passageways 
and the corrugations of said plates defining a plurality of upper and 
lower channels generally parallel with said other of said walls, the 
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water passing from the first to the second compartment by flowing 
downwardly through the passageways and lower channels, the oil 
and the like separating from the water. 


228 Device for collecting materials as for example oil 
floating on a water surface . Bernhardsson, K.; Nyfeldt, K. 
US Patent 4,211,659. 8 Jul 1980. Priority date 2 Feb 1978, 
Sweden, vp. 

A description is given of a device for collecting material, in- 
cluding oil floating on water, said device having two upright float- 
ing walls converging on a collecting means to guide the materials 
into said collecting means during towing of the device, said collect- 
ing means comprising detachably interconnected hose-shaped sec- 
tions capable of retaining collected material and including a for- 
ward section and a last trailing section constructed of a mesh di- 
mensioned sufficiently small to retain said oil, therewithin, the most 
forward section being connected to said floating walls and the last 
trailing section being pursued and sealed at the trailing end thereof 
during towing, means for coupling said hose-shaped sections in suc- 
cession, including means for pursing and sealing the last trailing 
section and its contiguous section when the last trailing section has 
collected sufficient material to be removed, and means for separat- 
ing said last trailing section after pursuing and sealing thereof, de- 
signed to enable complete disconnection of said last trailing section 
from the remainder of said device after said pursing and sealing. 


0210 Legislation And Regulation 


REFER ALSO TO CITATION(S) 840, 869 


229 (PB—80-114663) Petroleum shortage response pro- 
gram for state of Illinois. Phase I: 30-day actions. (Barton- 
Aschman Associates, Inc., Evanston, IL (USA)). Jun 1979. 
84p. NTIS, PC A05/MF AOI. 

The Petroleum Shortage Response Program: Phase I is a 
suggested course of action to be undertaken by the State of Illinois 
operating through the Illinois Institute of Natural Resources in the 
event of a fuel shortfall of up to 25% lasting for a period of less 
than six months to bring fuel supply in line with fuel demand. 


230 (PB—80-116056) Analysis of current trends in US 
petroleum and natural gas production. Report to the Con- 
gress. (General Accounting Office, Washington, DC (USA). 
Energy and Minerals Div.). 7 Dec 1979. lip. NTIS, PC 
A02/MF AOI. 

Given the realities of the U.S. resource base, it appears that 
U.S. petroleum and natural gas production will decline steadily 
through the 1980s, but could be stabilized in the 1990s provided 
there is reasonable success in new enhanced oil recovery techniques 
as well as frontier exploration activities. Failure to develop the 
frontier areas would result in continued declines in U.S. production 
through the 1990s. 


0230 Properties 


231 Combination of ethylene polymer, polymer having 
alkyl side chains, and nitrogen containing compound to im- 
prove cold flow properties of distillate fuel oils . Feldman, N. 
(to Exxon Research and Engineering Co). US Patent 
4,211,534. 8 Jul 1980. Filed date 30 Aug 1978. vp. 

A description is given of a wax-containing petroleum fuel oil 
comprising a major proportion of a distillate oil boiling in the range 
of 120 to 500°C, which fuel oil has been improved in its low tem- 
perature flow properties, containing in the range of about 0.001 to 
0.5 wt. %, based on the weight of the total composition, of a flow 
improving combination of: (A) one part by weight of an oil-soluble 
ethylene backbone distillate flow improving polymer having a 
number average molecular weight in the range of about 500 to 
50,000; (B) 0.1 to 10 parts by weight of a second oil-soluble poly- 
mer of monomers other than ethylene, having a molecular weight 
in the range of about 1000 to 200,000 wheren at least 10% by 
weight of said polymer is in the form of straight chain alkyl groups 
having 6 tc 30 carbon atoms, said polymer comprising unsaturated 
ester, or unsaturated ester and olefin, monomer moieties, said moie- 
ties comprising a major weight proportion of said polymer; and (C) 
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0.01 to 10 parts by weight of an oil soluble nitrogen compound 
containing a total of about 30 to 300 carbon atoms and having at 
least one straight chain alkyl segment of 8 to 40 carbons, and se- 
lected from the class consisting of amine salts and/or amides of hy- 
drocarbyl carboxylic acids or anhydrides having 1 to 4 carbonyl 
groups. 


232 Gasoline fuel compositions containing antiknock 
additive. Hartle, R. (to Gulf Research and Development 
Co). US Patent 4,211,535. 8 Jul 1980. Filed date 7 Aug 
1978. vp. 

A gasoline motor fuel composition is described comprising a 
major amount of gasoline and a smal! amount, sufficient to improve 
the antiknock characteristics of the gasoline, of a free B-diketone 
and a chelate of cerium(IV), a. said free b-diketone represented by 
the formula Ri,CO-CH2-CO-R2 where R; and R2 are alkyl radicals 
with at least one being branched, each having from 1 to about 8 
carbon atoms and having a total of at least 5 carbon atoms, and b. 
said chelate of cerium(IV) is the tetrakis chelate with a b-diketone 
represented by the formula R3~-CO-CH2-CO-R, where Rs and R, 
are alkyl, aralkyl or cycloaalky! radicals, each containing from 1 to 
12 carbon atoms and the sum of the carbon atoms in said radicals is 
5 to about 20. 


233 Synergistic lubricating compositions. King, J. (to 
Pennwalt Corp). US Patent 4,211,662. 8 Jul 1980. Filed date 
6 Jun 1978. vp. 

A synergistic lubricating composition a lubricant selected 
from the group consisting of base lubricating oils and greases 
having admixed with the lubricant a friction reducing amount of a 
synergistic mixture of 1 to 99% weight molybdenum disulfide and 
99 to 1% weight of a polymer of thiadiazoledithiols. The lubricant 
is a base lubricating grease selected from the group consisting of 
lithium grease, clay grease, silicone grease and aluminum complex 
grease. 


03 NATURAL GAS 
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234 (AD-A—080844) An examination of issues related 
to US Lake Erie natural gas development. Final report. 
McGregor, D.L.; Ferrante, J.G.; Rodiek, R.K.; Barnett, 
W.S.; Brodnick, D.A. (Argonne National Lab., IL (USA)). 
Sep 1978. 2i5p. NTIS, PC Al0/MF AO1. 

A detailed examination of the issues related to the develop- 
ment of natural gas resources in the U.S. portion of the eastern and 
central basins of Lake Erie is presented. The inland portions of 
Ohio, Pennsylvania, and New York adjacent to the Lake are also 
dealt with. Environmental parameters were examined to gain a 
Great Lakes watershed perspective. Economic, institutional, and 
technological issues are addressed in detail. 


0302 Geology And Exploration 


REFER ALSO TO CITATION(S) 138, 170. 243, 601, 1286 


235 (SAND—80-1455/1) Seismic reflection mapping of 
discontinuous sandstone bodies. Part I: synthetic modeling 
studying. Dobecki, T.L. (Sandia National Labs., Albuquer- 
que, NM (USA)). Jun 1980. Contract AC04-76DP000789. 
54p. NTIS, PC A04/MF AOI. 

Utilizing depth models consistent with the size, velocity, and 
density of observed sandstone channels in the upper Cretaceous 
Mesa Verde and Tertiary Wasatch formations, the synthetic seismic 
response of such channel lenses has been computed. By varying the 
lens thickness, depth, number, and separation, it was possible to ob- 
serve the net effect on the seismic response and, in turn, how these 
affects might influence interpretation of field data. 
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236 (SAND—80-1455/2) Seismic reflection mapping of 
discontinuous sandstone bodies. Part II: field experiment. 
Dobecki, T.L. (Sandia National Labs., Albuquerque, NM 
(USA)). Jun 1980. Contract AC04-76DP000789. 47p. NTIS, 
PC A03/MF AOI. 

Both the cross-sectional appearance of discontinuous events 
and the meandering nature of these events as seen in map view lead 
to the conclusion that they represent sandstone channels. The 
events are discontinuous in a lateral sense only; they exhibit con- 
tinuity along their long axes. The seismically interpreted shapes of 
the three channels described are in agreement with the normally 
observed sandstone channels in this area. 


0304 Products And By-products 
REFER ALSO TO CITATION(S) 206 
0305 Health And Safety 

REFER ALSO TO CITATION(S) 212, 240 


237 (DOE/EV—0085(Vol.2)) Liquefied Gaseous Fuels 
Safety and Environmental Control Assessment Program: 
second status report. (Department of Energy, Washington, 
DC (USA). Assistant Secretary for Environment). Oct 1980. 
Contract AC06-76RLO1830. 561p. NTIS, PC A24/MF AO1. 

Volume 2 consists of 19 reports describing technical effort 
performed by Government Contractors in the area of LNG Safety 
and Environmental Control. Report topics are: simulation of LNG 
vapor spread and dispersion by finite element methods; modeling of 
negatively buoyant vapor cloud dispersion; effect of humidity on 
the energy budget of a liquefied natural gas (LNG) vapor cloud; 
LNG fire and explosion phenomena research evaluation; modeling 
of laminar flames in mixtures of vaporized liquefied natural gas 
(LNG) and air; chemical kinetics in LNG detonations; effects of 
cellular structure on the behavior of gaseous detonation waves 
under transient conditions; computer simulation of combustion and 
fluid dynamics in two and three dimensions; LNG release preven- 
tion and control; the feasibility of methods and systems for reduc- 
ing LNG tanker fire hazards; safety assessment of gelled LNG; and 
a four band differential radiometer for monitoring LNG vapors. 


0306 Marketing And Economics 


238 (DOE/EIA—0114/77) Sales of liquefied petroleum 
gases and ethane in 1977, (Department of Energy, Washing- 
ton, DC (USA). Energy Information Administration). Nov 
1978. 12p. NTIS, PC A02/MF AO1;TIC, EIA Publications 
Coordinator. 

This annual publication shows total sales of liquefied petro- 
leum gases by type (ethane, propane, normal and other butanes, iso- 
butane and butane-propane mixtures) for the most recent year avail- 
able and for the previous year. A summary table gives total United 
States data for each year in a five year period. Data are given in 
the principle tables for each State and for each Petroleum Adminis- 
tration for Defense (PAD) District. Sales are given for type of liq- 
uefied petroleum gas by end-use (gasoline production, residential 
and commercial uses, internal combustion engine fuel, industrial 
uses, utility gas, chemical and synthetic rubber manufacturing, and 
agricultural uses). Total exports of liquefied petroleum gases from 
the United States to country of destination are also provided. Data 
include sales from the United States to territories and possessions. 
10 tables. 


0307 Waste Management 


REFER ALSO TO CITATION(S) 124 
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0308 Environmental Effects 
REFER ALSO TO CITATION(S) 237 
0309 Artificial Stimulation 


239 (DOE/BC/10003—14) Western gas sands project. 
Status report, 1 July-31 July, 1980. (CER Corp., Las Vegas, 
NV (USA)). 1980. Contract AC08-79BC10003. 65p. NTIS, 
PC A04/MF AOl. 

The progress of the government-sponsored projects, directed 
towards increasing gas production from the low permeability gas 
sands of the western United States, is summarized. A subcontract 
was approved between Gas Research Institute and M.D. Wood, 
Inc. to obtain information on hydraulic fracture length. A meeting 
was held with Superior Oil Company during July to discuss possi- 
ble sites for the multi-well experiment. Bartlesville Energy Tech- 
nology Center continued work toward the assessment of fracture 
fluid effects on post fracture test times. A full report of the Seismic 
Formation Mapping Program will be issued by Sandia after review 
and editing have been completed. 


0310 Legislation And Regulation 


REFER ALSO TO CITATION(S) 230, 869, 881 
0320 Transport, Pipelines, And Handling 


240 (PB—80-116478) An analysis of natural gas master 
meter systems (definition and program) from a federal per- 
spective. Final report. Grapsas, G.C.; Caless, T.W. (Systems 
and Applied Sciences, Riverdale, MD (USA)). 15 Jun 1979. 
Contract DOT-RC-82038. 217p. NTIS, PC A10/MF AO1. 

An analysis of data collected from surveys of gas utility 
companies and master meter systems owners/operators was per- 
formed to determine characteristics of master meter natural gas dis- 
tribution systems and gain insight about the potential safety hazard 
of buried or exposed piping owned by customers that is beyond 
utility company responsibility. Estimates, with confidence limits, 
were generated for each state, geographic region and nationally. 
Analysis of the character and makeup of the nation’s master meter 
systems served as input to the formulation of program options 
available to DOT for future action regarding pipeline safety for 
master meter systems. 


241 Method and system for producing and transporting 
natural gas. Bresie, D.; Burns, J.; Fowler, D. (to Texas Gas 
Transport Co). US Patent 4,213,476. 22 Jul 1980. Filed date 
12 Feb 1979. vp. 

A method is described for producing and transporting natu- 
ral gas from a gas well(s) location, wherein said gas well(S) is con- 
nected with a gathering manifold system and said gathering mani- 
fold system is connected with a loading manifold system. The 
method includes the steps of: connecting a first, movable separate 
pressure vessel to said loading manifold system; filling said first, 
movable separate pressure vesel means with natural gas transmitted 
thereto through said gathering and loading manifold system, said 
natural gas being compressed to a pressure in excess of at least 
about 800 psia if it is not already at that pressure when entering 
said gathering manifold system from said gas well(s), said filling of 
said first, movable separate pressure vessel means being terminated 
after said pressure vessel means contains a selected descrete batch 
volume of natural gas in a relatiely static confined state compressed 
to a pressure in excess of at least about 800 psia, and said filling 
proceeding substantially continuously at a generally constant, prese- 
lected rate of flow chosen to maintain a preselected, generally con- 
stant preferred rate of withdrawal from said gas well(s); connecting 
a second separate pressure vessel means to said loading manifold 
system; switching from said first, movable separate pressure vessel 
means to said second pressure vessel means when said first, mov- 
able separate pressure vessel means becomes filled, without any 
substantialy interruption in flow; filling said second separate pres- 
sure vessel means in the same manner as said first sepate presure 
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vessel means; replacing said filled, first movable separate pressure 
vessel means with an empty one. 


0350 Storage 


242 (DOE/EIA—0239(79)) Underground natural gas 
storage in the United States, 1979-1980 heating year (April 
1979-March 1980). Koelling, G.'W. (USDOE Energy Infor- 
mation Administration, Washington, DC (USA). Office of 
> ga Gas Statistics). Sep 1980. 27p. NTIS, PC A03/MF 
AOl. 

Total gas in storage in the nation’s active underground natu- 
ral gas storage reservoirs as of March 31, 1980, the end of the 1979- 
1980 heating year, was reported at 5129 billion cubic feet. Of this 
total, approximately 69.1 percent was base, or cushion, gas and 30.9 
percent was working gas. The volume of the latter is usually built 
up by injecting gas into storage when market requirements are 
below available gas flow in transmission lines. This gas is with- 
drawn from storage when supplies from producing fields and/or 
the capacity of transmission systems are inadequate to meet peak 
requirements. Working gas in storage at the end of the 1979-1980 
heating year totaled 1586 billion cubic feet, approximately 28.2 per- 
cent above that available at the beginning of the heating year. This 
increase resulted from an excess of storage injections over with- 
drawals of 462 billion cubic feet during the heating year. These net 
injections also resulted in a 2.4 percent increase, to 3543 billion 
cubic feet, in the volume of base gas in storage. However, it should 
be noted that the total of working and base gas in storage at the 
end of the 1979-1980 heating year differs slightly from the sum of 
gas in storage at the beginning of the heating year and net injec- 
tions during the year. This is due to changes and revisions in the 
quantities of native gas included in base gas and losses in base gas 
due to migration from storage reservoirs. 


04 OIL SHALES AND TAR SANDS 
0401 Reserves And Exploration 

REFER ALSO TO CITATION(S) 243 

0402 Site Geology And Hydrology 


243 (DOE/METC/SP—80/23) Western limits of de- 
tachment and related structures in the Appalachian foreland. 
Wheeler, R.L.; Dean, C.S. (eds.). (Department of Energy, 
Morgantown, WV (USA). Morgantown Energy Technol- 
ogy Center). 6 Apr 1978. 181p. (CONF-7804179—). NTIS, 
PC A09/MF AOl. 

From Meeting of Southeastern Section of the Geological So- 
ciety of America; Chattanooga, TN, USA (6 Apr 1978). 

The papers presented at a symposium on some geological as- 
pects of the Appalachian forelands are compiled in this volume. 
The purpose of the symposium was to furnish results of recent 
work to contractors of the Eastern Gas Shales Project (EGSP) and 
to explorationists in general. The work summarized dealt with the 
fracture systems related to the detached (thin-skinned) structures, at 
or near the western limit of detachment in the Appalachian basin. 
Most papers focused on the fractured Devonian shale sequence 
which is the subject of EGSP’s work. 


0403 Drilling, Fracturing, And Mining 


REFER ALSO TO CITATION(S) 244 
0404 Oil Production, Recovery, And Refining 


244 (FE—2346-91) Assessment of an Antrim Oil Shale 
fracture zone by vertical seismic profiling. Toksoez, M.N.; 
Turpening, R.M.; Stewart, R.R. (Dow Chemical Co., Mid- 
land, MI (USA)). Sep 1980. Contract AC20-76LC10153. 
65p. NTIS, PC A04/MF AOl1. 

This report presents the results of a vertical seismic profiling 
(VSP) experiment performed in the upper 2500 feet (770 m) of the 
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Michigan Basin. Both P and SH waves were used. The experiment 
was divided into two parts: a before survey run on the virgin rock, 
then an after survey across an explosively fractured volume of 
Antrim Oil Shale, centered at 1300 ft (400 m). From the before 
VSP survey, a velocity structure of the basin was calculated. Com- 
parison of the after observations to the before elucidated the frac- 
ture volume and elastic parameters. Travel time delays, amplitude 
attenuation, converted and diffracted waves provided consistent in- 
formation on the depth (1300 ft), shape (ellipsoid) and size (10 m x 
20 m x 30 m) of the fractured volume. 


245 Overview of in situ oil shale technology and recent 
advances in true in situ retort modeling. Tyner, C.E. (Sandia 
Lab, Albuquerque, NM). Proc., Intersoc. Energy Convers. 
Eng. Conf; 1: No. 79CH1477-9, 956-961(1979). (CONF- 
790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

In view ps git liquid fuel shortages, development of the 
oil shale resources of Colorado, Utah, and Wyoming, estimated to 
contain more than one trillion barrels of oil equivalent, must be 
considered. The in situ processing of this resource offers a poten- 
tially attractive alternative, both economically and environmentally, 
to surface processing. True and modified in situ retorting technol- 
ogies are described and current research in these areas briefly out- 
lined. 13 refs. 


246 Multi-dimensional simulation of flow nonuniformi- 
ties in fissured porous media. Lyczkowski, R.W. (Lawrence 
Livermore Lab, Calif). Proc., Intersoc. Energy Convers. Eng. 
Conf.; 1: No. 79CH1477-9, 962-967(1979). (CONF-790803— 


) 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

This paper summarizes simulations of the cold bed flow pat- 
tern in the large 0.9144 m (3.0 ft) diameter, 6.096 m (20 ft) long 
Lawrence Livermore Laboratory oil shale retort for Run L-1 in an 
attempt to gain an understanding of the macroscopic fluid dynam- 
ics. These simulations are part of a building-block program to 
model the dispersive and coupled fluid flow, heat and mass transfer 
characteristics of oil shale retorts having extremely wide particle 
size ranges. 23 refs. 


247 Comparison of flow nonuniformities in oil shale 
pilot retorts with those predicted by numerical flow simula- 
tions. Galloway, T.R.; Sandholtz, W.A. (Lawrence Liver- 
more Lab, Calif). Proc., Intersoc. Energy Convers. Eng. Conf.; 
1: No. 79CH1477-9, 973-982(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

The primary obstacle to commercial recovery of shale oil is 
the presence of flow nonuniformities in in situ oil shale retorts. In 
an effort to evaluate the causes of these nonuniformities, the au- 
thors have compared flow data from an experimental retort with 
computer flow simulations. 13 refs. 


248 Method for thermal processing bitumen-containing 
materials and device for realization of same . Chikul, O.; 
Chikul, V.; Efimov, V.; Gubergrits, M.; Marguste, M.; Pe- 
tukhov, E.; Ponomarev, J.; Smirnov, A.; Tyagunov, B.; 
Ulanen, Y. US Patent 4,211,606. 8 Jul 1980. Filed date 19 
Aug 1975. vp. 

A continuous method of thermally processing a solid bitu- 
men-containing material is described comprising: (A) subjecting a 
mixture containing air and a heat-carrier consisting essentially of 
hot coke and hot fine ash particles from a previously combusted 
solit bitumen-containing material to complete thermal destruction in 
an aerofountain-type furnace at a temperature of about from 700 to 
1100°C generated by said mixture of heat-carrier and air, to obtain 
an air suspension consisting essentially of air, flue gas, and hot, rela- 
tively fine ash particles; (B) separating the air suspension containing 
the hot fine ash particles into an air suspension carrying a heavier 
fraction of the fine particles and an air suspension carrying a lighter 
fraction of the fine particles; (C) separating the air suspension car- 
rying the heavier fraction of the fine particles from step (B) into an 
ash for further use as a solid carrier and a residual air suspension 
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containing flue gas and a residue of said heavier fraction of the fine 
particles; (D) mixing the solid carrier from step (C) with a fresh, 
dry, and hot solit bitumen-containing material; (E) subjecting the 
resulting mixture of step (D) to distillation at a temperature of 
about from 450 to 650°C generated by said mixture until the fresh 
bitumen-containing material is converted into semicoke and liberat- 
ed volatiles are removed; (F) subjecting the resulting product from 
step (E) to gasification by means of steam-air or steam-oxygen 
whereby the temperature of said mixture containing the distillation 
residue is raised to about from 600 to 900°C as a result of the ex- 
othermic reaction which occurs in gasifying the combustible com- 
ponents of the semicoke liberating volatiles which are removed and 
converting the semicoke into coke; (G) recycling the gasification 
residue as a heat carrier. 


249 Method of treating shales. Fahlstroem, P.A.H.H. 
(to Boliden Aktiebolag). US Patent 4,176,042. 27 Nov 1979. 
Priority date 25 Mar 1976, Sweden, 10p. 

A process is described for treatment of bituminous sedimen- 
tary rock prior to removal of kerogen, pyrites, and other separable 
constitutents to be removed. The sedimentary rock is subjected 
prior to the final dividing step to a leaching process in order to 
make the rock more easily dividable. The leaching solution weak- 
ens the mechanical bonds between the grains of the rock and may 
be either acidic or basic depending upon the type of rock. After 
leaching, the rock is subjected to a final comminuting operation. 
Then the kerogen can be physically separated by an emulsification, 
flotation, or density-separating process. (BLM) 


250 Hydrodesulfurization of oil feedstock with presul- 
fided catalyst . Peralta, B.; Riddick, F. (to Union Oil Co. of 
California). US Patent 4,213,850. 22 Jul 1980. Filed date 29 
Jun 1978. vp. 

A process for the desulfurization of a mineral oil feedstock 
containing organic sulfur compounds, comprises contacting said 
feedstock plus added hydrogen, and under hydrofining conditions 
with a sulfided bed of catalyst comprising cobalt and/or nickel plus 
molybdenum and/or tungsten supported on a porous carrier which 
is essentially alumina, said catalyst bed having been converted from 
its initial oxide form to said sulfided form by a method which com- 
prises passing a fluid sulfiding stream through catalyst bed, said sul- 
fiding stream comprising at the inlet to said catalyst bed (1) a gas 
stream comprising hydrogen, (2) sufficient free H2S to provide an 
H2S concentration in said gas stream of between about 0.3 and 10.0 
vol %, and (3) a liquid mineral oil fraction having a 50% boiling 
point above about 600°F and containing at least about 0.5 wt.% of 
native organic sulfur, maintaining contacting temperatures in said 
bed above about 450°F but not high enough to convert more than 
about 90% of said organic sulfur to H2S whereby some H2S is con- 
tinuously generated throughout said bed, and while resultant sulfid- 
ing of said catalyst bed proceeds toward completion, withdrawing 
therefrom a total fluid effluent containing less total sulfur than the 
amount being fed thereto in said sulfiding stream. 


0405 Properties And Composition 


REFER ALSO TO CITATION(S) 109, 112] 


251 (DOE/LETC/TPR—80-1761) Tar sand extraction 
by steam stimulation and steam drive: measurement of physi- 
cal properties. Linberg, W.R. (Department of Energy, Lara- 
mie, WY (USA). Laramie Energy Technology Center). 10 
Sep 1980. Contract AS20-79LC01761. 115p. NTIS, PC 
A06/MF AOl1. 

The measurement of the following thermophysical properties 
of Utah tar sands is in progress: thermal conductivity, specific heat 
relative permeability, and viscosity (of the recovered bitumen). 
During the report period (October 1, 1978 to November 1, 1979), 
experimental procedures have been developed and a basic data set 
has teen measured. Additionally, standard core analysis has been 
performed for four drill sites in the Asphalt Ridge, Utah area. 
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252 (LBL—11167) Speciation of trace organic ligands 
and inorganic and organometallic compounds in oil shale 
process waters. Fish, R.H. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Jun 1980. Contract W- 
7405-ENG-48. 9p. (CONF-800425—7). NTIS, PC A02/MF 
A0l. 

From 13. oil shale symposium; Golden, CO, USA (16 Apr 
1980). 

The isolation and identification of organic ligands and inor- 
ganic and organometallic compounds in seven oil shale process 
waters has been carried out using a number of analytical tech- 
niques. Organic ligands, potentially associated with trace metals in 
the oil shale process waters, were either isolated, after methylene 
chloride extraction, by low pressure liquid chromatography or di- 
rectly derivatized using lyophilized samples and then identified by 
capillary column gas chromatography in combination with electron 
impact mass spectrometry. Using these techniques, we were able to 
identify mono- and dicarboxylic acids, substituted phenols, substi- 
tuted pyridines, aliphatic nitrogen heterocyclics, and substituted 
quinoline compounds. The inorganic and organometallic com- 
pounds in these process waters were directly separated by high per- 
formance liquid chromatography and detected by graphite furnace 
atomic absorption spectroscopy (HPLC-GFAA). These initial stud- 
ies resulted in tentative identification of several inorganic and or- 
ganoarsenic compounds. A review of our analytical techniques and 
the identified compounds will be presented in this paper. 


253 Specific heats of Colorado oil shales. a differential 
scanning calorimetry study. Jones, D.B.; Rajeshwar, K.; 
Dubow, J.B. (Colo State Univ, Fort Collins). Ind. Eng. 
Chem., Prod. Res. Dev.; 19: No. 1, 125-128(Mar 1980). 

The applicability of the differential scanning calorimetry 
technique to specific heat measurements on Colorado oil shales is 
discussed. Data are presented for oil shales ranging in Fischer assay 
values from 28 liters/ton (L/t) to 428 L/t. A sample of kerogen 
concentrate was also investigated. The specific heats, in general, in- 
crease with increasing temperature and organic content although 
the trends are somewhat complex for shales with very high organic 
content (> approx. 260 L/t). The complicating effects of chemical 
reactions and/or variable composition in the organic matrix are dis- 
cussed in this regard. A comparison of the temperature dependence 
of the specific heats of Colorado shales, a Kentucky shale sample, 
and an Antrim shale sample, containing identical amounts of organ- 
ic matter, is presented. Predictive equations are developed which 
describe the temperature dependence of the specific heats for raw 
shales, the retorted samples and specimens, from which the residual 
carbon has been removed by combustion. 14 refs. 


0406 Direct Uses And By-products 


254 (DOE/LC/10020—T4) Sorption of H2S on spent 
shale in packed beds. Pedram, E. (Colorado School of 
Mines, Golden (USA)). Nov 1977. Contract AC20- 
79LC10020. 178p. NTIS, PC A09/MF AOl1. 

This study includes the adsorption of H2S on oil shale that 
had been retorted for two hours at various temperatures ranging 
from 300 to 1000°C. An experimental flow adsorption apparatus 
was designed and constructed, and breakthrough curves were ob- 
tained at 10, 25, and 60°C. Gas concentrations of 1000, 2000, 3000, 
5000, 7000, and 10,000 ppM H2S in dry nitrogen were used. Equi- 
librium isotherms were calculated from the adsorption data and 
were modeled by the Langmuir, Freundlich, and Dubinin-Polanyi 
equations. Experimental breakthrough curves were compared with 
a theoretical model of the flow system and diffusion coefficients 
were estimated at 10, 25, and 60°C for the concentrations 1000, 
5000, and10,000 ppM H2S in nitrogen. 


255 Water treatment and heating in spent shale oil 
retort. Burton, R.S. III. (to Occidental Oil Shale, Inc.). US 
Patent 4,178,039. 11 Dec 1979. Filed date 30 Jan 1978. 10p. 

An in situ fragmented permeable mass of particles containing 
treated oil shale is formed by excavating a void in a subterranean 
formation containing oil shale, explosively expanding formation 
toward such a void to form a fragmented permeable mass of forma- 
tion particles containing oil shale, and retorting the particles con- 
taining oil shale in the fragmented mass. Water containing impuri- 
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ties is introduced into such an in situ fragmented permeable mass of 
particles containing treated oil shale, i.e., retorted or combusted oil 
shale or both, for disposal, purification, or generation of steam. The 
water introduced can be water containing hydrocarbons such as 
process water from retorting oil shale or water containing suspend- 
ed solids such as blowdown from a steam generator. When the 
fragmented permeable mass is still hot from retorting, steam is gen- 
erated which can be withdrawn for use in oil shale recovery oper- 
ations. When the fragmented permeable mass does not contain par- 
ticles at a high enough temperature for steam generation, water 
containing impurities can be purified by percolating it through the 
mass. A hot fragmented permeable mass can be used in turn for 
steam generation until it has cooled, then for removing impurities 
from water until it becomes too heavily contaminated, and finally 
for disposal of water containing impurities. 


0407 Health And Safety 


256 (PB—80-113228) Evaluation of the fire and explo- 
sion hazards of oil shale mining and processing. Open file 
report Jun 77-Sep 78. Crookston, R.B.; Atwood, M.T.; Wil- 
liams, R.E. (Tosco Corp., Los Angeles, CA (USA)). 20 Oct 
1978. Contract JO275001. 404p. NTIS, PC A18/MF AOl1. 

Oil shales differ from coals in that they contain less carbona- 
ceous material, convertible to volatile hydrocarbons, and more in- 
organic rock. In all precommercial oil shale development, involving 
extensive full-scale mining operations, there have been no explo- 
sions. However, large-scale mine tests with oil shale dusts by the 
Bureau of Mines showed that propagating explosions could be in- 
duced under certain circumstances. Laboratory tests were conduct- 
ed on a broad spectrum of oil-shale dusts to define chemical prop- 
erties and to seek correlations with subsequently determined fire 
and explosion properties. These latter properties, indicative of 
safety hazards, increased as the Fischer assay oil yield of the dusts 
increased and as particle size decreased. Laboratory data were used 
to relate fire and explosion properties of oil shales to those of coals 
and other carbonaceous materials and to assist in the identification 
and evaluation of potential hazardous situations tht may be encoun- 
tered in oil shale mining and processing. 


0409 Waste Research And Management 
REFER ALSO TO CITATION(S) 254, 255 

0410 Enviromental Aspects 

REFER ALSO TO CITATION(S) 1306 


05 NUCLEAR FUELS 


REFER ALSO TO CITATION(S) 1215 


0502 Exploration 


257 (GJBX—207(80)) Uranium hydrogeochemical and 
stream sediment reconnaissance of the Dalhart NTMS quad- 
rangle, New Mexico/Texas/Oklahoma, including concentra- 
tions of forty-two additional elements. Morgan, T.L. (Los 
Alamos Scientific Lab., NM (USA)). Aug 1980. Contract 
AC13-76GJ01664. 210p. (LA—8008-MS). NTIS, PC A10/ 
MF AOl. 

Totals of 1583 water samples and 503 sediment samples were 
collected from 2028 locations within the 20 000-km? area of the 
quadrangle at an average density of one location per 9.86 km? 
Water samples were collected from wells, springs, and streams and 
were analyzed for uranium. Sediment samples were collected from 
streams and springs and were analyzed for uranium, thorium, and 
41 additional elements. All field and analytical data are listed in the 
appendixes of this report. Discussion is limited to anomalous sam- 
ples, which are considered to be those containing over 20 ppB ura- 
nium for waters and over 5 ppM uranium for sediments. Uranium 
concentrations in water samples range from below the detection 
limit of 0.2 ppB to 1457.65 ppB and average 7.41 ppB. Most of the 
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seventy anomalous water samples (4.4% of all water samples) are 
grouped spatially into five clusters or areas of interest. Samples in 
three of the clusters were collected along the north edge of the 
quadrangle where Mesozoic strata are exposed. The other two clus- 
ters are from the central and southern portions where the Quaterna- 
ry Ogallala formation is exposed. Sediment samples from the quad- 
rangle have uranium concentrations that range from 0.90 ppM to 
27.20 ppM and average 3.27 ppM. Fourteen samples (2.8% of all 
sediment samples) contain over 5 ppM uranium and are considered 
anomalous. The five samples with the highest concentrations occur 
where downcutting streams expose Cretaceous units beneath the 
Quaternary surficial deposits. The remaining anomalous sediment 
samples were collected from scattered locations and do not indicate 
any single formation or unit as a potential source for the anomalous 
concentrations. 


258 (K/UR—21(Pt.5)) Hydrogeochemical and stream 
sediment reconnaissance program in central United States. 
(Oak Ridge Gaseous Diffusion Plant, TN (USA)). 10 Oct 
1980. Contract W-7405-ENG-26. 19p. NTIS, PC A02/MF 
AOl. 

Union Carbide Corporation, Nuclear Division (UCC-ND), 
under contract with the US Department of Energy (DOE), is con- 
tinuing to conduct its geochemical reconnaissance survey of 1° x 2° 
quadrangles as directed. A progress report on quadrangle sampling, 
analyses, and reporting by the Uranium Resource Evaluation 
(URE) Project is presented. The results of these analyses are also 
discussed. In addition, other UCC-ND efforts in support of the 
NURE Program are discussed. 


259 (GJBX—212(80)(Vol.2(AREA4)) Aerial gamma 
ray and magnetic survey, Montrose detail Area 4, Colorado. 
Final report. (EG and G GeoMetrics, Sunnyvale, CA 
(USA)). May 1980. Contract AC13-76GJ01664. 474p. NTIS, 
PC E11/MF $4.25. 

The Montrose Detail Area No. 4 comprises approximately 
215 square miles in the Central Sawatch Mountains in a region 
dominated by outcrops of Precambrian basement, Tertiary and Cre- 
taceous intrusives, and glacial cover. A single uranium prospect lies 
in Precambrian rocks west of the Taylor Park. Other mining activi- 
ty in the area appears to be limited to extensive prospecting for mo- 
lybdenum in the Tertiary rocks in the Winfield area. A total of 26 
groups of uranium samples constitute anomalies as defined in 
Volume I. the largest group of anomalies lies over the Windfield 
area. Other significant anomalies overlie certain Precambrian rocks, 
as in the Three Apostles area and over the single uranium prospect. 
Magnetic data outline some Precambrian and Tertiary rock units, 
but are largely uninterpretable in the scope of this report. There is 
little apparent correlation with the geology as mapped, or with the 
radiometric data. Three geochemical units were defined on the 
basis of the radiometric criteria set forth in Volume I. 


260 (GJBX—212(80)(Vol.2(AREA2)) Aerial gamma 
ray and magnetic survey, Montrose detail Area 2, Colorado. 
Final report. (EG and G GeoMetrics, Sunnyvale, CA 
(USA)). Apr 1980. Contract AC13-76GJ01664. 219p. NTIS, 
PC E06/MF $3.50. 

The Montrose Detail Area No. 2 covers 315 square miles of 
area along the western edge of the Sawatch Mountains. Precam- 
brian crystalline rocks and Paleozoic sediments share dominance in 
the area. The Paleozoic section deepens toward the north. Some 
Tertiary intrusive and extrusive rocks that may relate to the nearby 
igneous activity in the San Juan Mountains are present in the area. 
Cretaceous and Jurassic sediments also have limited exposure. The 
Whitepine Mining District (Zn-Pb) lies in the southern end of the 
detail area. Mineralization occurs in shear zones along the contact 
between Early Paleozoics and Precambrian rocks. Two uranium 
deposits occur nearby in a similar geologic setting. One other 
known uranium deposit occurs in the northern end of the detail 
area. The geologic characteristics of this deposit are not known. A 
total of 37 groups of samples in the uranium window constitute 
anomalies as defined in Volume I. These anomalies cluster over the 
high uranium count rate areas in the Fossil Ridge-Taylor River and 
Canyon Creek areas. Highest count rates appear to be associated 
with faulted Early Paleozoics and adjacent Precambrian rocks. 
Some high count rate localities appear to overlie isolated Tertiary 
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intrusive bodies. Magnetic data do not outline structural features as 
mapped by Tweto and others (1976). Some areas mapped as Pre- 
cambrian and others mapped as Tertiary intrusives have associated 
high magnetic gradients. Other areas mapped similarly do not have 
high magnetic gradients. Little correlation with the radiometric 
data was expected or ohserved. Three geochemical subdivisions 
were made on the basis of radiometric data according to the crite- 
ria set forth in Volume I, only two of which appeared to have any 
apparent geologic meaning. Multivariate analysis lends support to 
this conclusion. 


261 (GJBX—212(80)(Vol.2(AREA3)) Aerial gamma 
ray and magnetic survey, Montrose detail Area 3, Colorado. 
Final report. (EG and G GeoMetrics, Sunnyvale, CA 
(USA)). Apr 1980. Contract AC13-76GJ01664. 364p. NTIS, 
PC E09/MF $3.80. 

The Montrose Detail Area No. 3 comprises approximately 
140 square miles at the extreme southern end of the Sawatch 
Mountains. The region's geology is apparently a complex interface 
between Precambrian and associated Paleozoic rocks of the 
Sawatch Uplift, and faulted Tertiary intrusive and extrusive rocks 
of the San Juan Mountains Volcanic Province. Oligocene igneous 
rocks dominate the surface of the area. Mining activity (Pb-Zn-Ag) 
is extensive in the Bonanza Area, which occupies most of the west- 
ern half of the detail area. Some occurrences of uranium are known 
in the mines, and in a single prospect in Paleozoics to the southeast. 
A total of 34 groups of samples in the uranium window constitute 
anomalies as defined in Volume I. The majority of the anomalies lie 
over mine shafts or related features. Some of the other anomalies 
appear in close proximity to the Sheep Mountain area along the 
northwest border in association with faults and Tertiary igneous 
units. Magnetic data outline the major Tertiary intrusive bodies, as 
well as some heavily faulted Tertiary volcanics and portions of the 
Precambrian metamorphic sequence. Three geochemical units were 
defined on the basis of radiometric criteria set forth in Volume I. 
The spatial distribution of these units showed varying correlations 
with the geologic, magnetic, and topographic variations within the 
detail area. 


0505 Enrichment 


262 (K-BD—984) Aseismic design criteria for uranium 
enrichment plants. Beavers, J.E. (Oak Ridge National Lab., 
TN (USA)). 1980. Contract W-7405-ENG-26. 17p. (CONF- 
800904—3). NTIS, PC A02/MF AOl1. 

From American Society of Civil Engineers specialty confer- 
ence: civil engineering and nuclear power; Knoxville, TN, USA (15 
Sep 1980). 

In this paper technological, economical, and safety issues of 
aseismic design of uranium enrichment plants are presented. The 
role of management in the decision making process surrounding 
these issues is also discussed. The resolution of the issues and the 
decisions made by management are controlling factors in develop- 
ing aseismic design criteria for any facility. Based on past experi- 
ence in developing aseismic design criteria for the GCEP various 
recommendations are made for future enrichment facilities, and 
since uranium enrichment plants are members of the nuclear fuel 
cycle the discussion and recommendations presented herein are ap- 
plicable to other nonreactor nuclear facilities 


263 (UCRL-Trans—11624) Uranium enrichment by 
chemical exchange process: Asahi Chemical Exchange Proc- 
ess. Seko, M.; Miyake, T.; Takeda, K. Translated from 
Nippon Genshiryoku Gakkaishi; 20: No. 8, 547-552(1978). 
26p. NTIS, PC A03/MF AOl1. 

A detailed description of the Asahi Chemical Exchange 
Process (ACEP), which was developed recently in Japan, is pre- 
sented in this report. Included in this description of the ACEP 
method are: its characteristics; its research and development proc- 
esses; an Outline of an enrichment plant using this method; and a 
comparison of this ACEP method with the conventional chemical 
exchange process. 
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264 Bearing assembly and the like for use in corrosive 
and non-corrosive atmospheres. Mashburn, D.N.; Woodall, 
H.C.; Wright, R.R. (to Dept. of Energy). US Patent 
4,162,813. 31 Jul 1979. Filed date 15 Mar 1976. 4p. 

PAT-APPL-666,533. 

This invention relates to a novel machine element character- 
ized by mutually rubbing surfaces which are composed of dissimilar 
materials having high hardness, a low coefficient of friction, and 
resistance to corrosion by halogen-containing atmospheres. As ex- 
emplified by the preferred embodiment for use in gaseous UF¢, the 
rubbing surfaces are chemically deposited nickel and anodized alu- 
minum. These surfaces permit jam-free operation despite long-term 
exposure to UFs. Preferably, both surfaces have a hardness of at 
least about 500 HVi00 on the Vickers hardness scale, and preferably 
the anodized-aluminum surface is of type having comparatively 
little tendency to sorb uranium hexafluoride. 


0507 Fuels Production And Properties 


265 Actinide sulfite tetrahydrate and actinide oxysul- 
fite tetrahydrate . Baugh, D.; Watt, G. (to Exxon Nuclear 
Co. Inc.). US Patent 4,211,757. 8 Jul 1980. Filed date 6 Sep 
1977. vp. 

A compound is prepared that comprises an actinide sulfite 
tetrahydrate selected from the group consisting of uranium (IV) 
sulfite tetrahydrate and plutonium (IV) sulfite tetrahydrate. A com- 
pound is also prepared that comprises an actinide oxysulfite tetrahy- 
drate selected from the group consisting of uranium (IV) oxysulfite 
tetrahydrate and plutonium (IV) oxysulfite tetrahydrate 


266 Nondestructive fissile isotopic measurement tech- 
nique for uranium-233-uranium-235 fuels using prompt and 
delayed fission neutron counting. Alien, E.J.; McNeany, S.R. 
(Oak Ridge Natl Lab, Tenn). Nuc/. Technol.; 47: No. 2, 363- 
377(Feb 1980). 

Assay and analysis procedures were developed for nondes- 
tructive fissile isotopic measurement of mixed 7°°U-*°5U fuel sam- 
ples. For *°*U, the number of delayed neutrons released per fission 
is about half that for *°5U, although the number of prompt neutrons 
is approximately the same. By separately counting prompt and de- 
layed neutrons released by a sample exposed to neutron irradiation, 
the amounts of **°U and **°U present in the sample can be deter- 
mined. Equations of delayed and prompt neutron counts versus 
233) and **5U contents are so!ved simultaneously for the *°°U and 
*35U contents of a sample. 


0508 Spent Fuels Reprocessing 


REFER ALSO TO CITATION(S) 272, 276, 289 


267 (ANL—79-45) Chemical Engineering Division Fuel 
Cycle Programs. Quarterly progress report, January-March 
1979. Steindler, M.J.; Ader, M.; Barletta, R.E. (Argonne 
National Lab., IL (USA)). Jan 1980. Contract W-31-109- 
ENG-38. 213p. NTIS, PC A10/MF AOl1. 

In the program on pyrochemical and dry processing meth- 
ods (PDPM) for nuclear fuel, corrosion testing of refractory metals 
and alloys, graphite, and SiC in PDPM environments was done. A 
tungsten-metallized AlzO3-3% Y2Os crucible was successfully fabri- 
cated. Tungsten microstructure of a plasma-sprayed tungsten cruci- 
ble was stabilized by nickel infiltration and heat treatment. Solubil- 
ity measurements of Th in Cd and Cd-Mg alloys were continued, as 
were experiments to study the reduction of high-fired ThO2. Work 
on the fused salt electrolysis of CaO also was continued. The 
method of coprocessing of U and Pu by a salt transport process 
was modified. Tungsten-coated molybdenum crucibles were fabri- 
cated. The proliferation resistance of chloride volatility processing 
of thorium-based fuels is being evaluated by studying the behavior 
of fission product elements during chlorination of U and Th. Ther- 
modynamic analysis of the phase relationships in the U-Pu-Zn 
system was initiated. The Pyro-Civex reprocessing method is being 
reviewed. Reactivity of UO, and PuO, with molten equimolar 
NaNOs-KNOs is being studied along with the behavior of selected 
fission product elements. Work was continued on the reprocessing 
of actinide oxides by extracting the actinides from a bismuth solu- 
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tion. Rate of dissolution of UO. microspheres in LiCl/AICl; was 
measured. Nitriding rates of Th and U dissolved in molten tin were 
measured. In work on the encapsulation of radioactive waste in 
metal, leach rates of a simulated waste glass were studied. Rates of 
dissolution of metals (potential barrier materials) in aqueous media 
are being studied. In work on the transport properties of nuclear 
waste in geologic media, the adsorption of iodate by hematite as a 
function of pH and iodate concentration was measured. The migra- 
tion behavior of cesium in limestone was studied in relation to the 
cesium concentration and pH of simulated groundwater solutions. 


268 (CONF-800943—7) Role of the consolidated fuel 
reprocessing program in the United States Breeder Reactor 
Program. Ballard, W.W.; Burch, W.D. (Department of 
Energy, Washington, DC (USA). Div. of Nuclear Power 
Development; Oak Ridge National Lab., TN (USA)). 1980. 
Contract W-7405-ENG-26. 6p. NTIS, PC A02/MF AO1. 

From National topical meeting of fuel cycles for the 80's; 
Gatlinburg, TN, USA (29 Sep 1980). 

While present US policy precludes the commercial repro- 
cessing of LWR fuels and the recycle of plutonium, the policy does 
encompass the need to continue a program to develop the technol- 
ogy for reprocessing breeder fuels. Some questions have again risen 
this year as to the pace of the entire breeder program, including 
recycle, and the answers are evolving. This paper and the other 
companion papers which describe several aspects of the Consolli- 
dated Fuel Reprocessing Program take a longer-range perspective 
on the total program. Whether the program is implemented in the 
general time frame described is dependent on future government 
actions dedicated to carrying out a systematic program that would 
permit breeders to be commercialized early in the next century. 


269 (DP-MS—80-6) Safety evaluation of a conceptual 
fuel recycle complex. Hodges, M.E. (Du Pont de Nemours 
(E.1.) and Co., Aiken, SC (USA). Savannah River Lab.). 
1980. Contract AC09-76SR00001. 20p. (CONF-800943—17). 
NTIS, PC A02/MF AOl1. 

From National topical meeting of fuel cycles for the 80's; 
Gatlinburg, TN, USA (29 Sep 1980). 

A conceptual design integration study for an integrated Fuel 
Recycle Complex (FRC) has been completed. A safety evaluation 
of the radiation shielding, fire precautions, handling of nonradioac- 
tive hazardous materials, criticality hazards, operating errors, and 
the influence of natural phenomena on the FRC shows that all fed- 
eral regulations are met or exceeded. 


270 (ORNL/TM—6984) Actinide partitioning-transmu- 
tation program final report. IV. Miscellaneous aspects. Alex- 
ander, C.W.; Croff, A.G. (Oak Ridge National Lab., TN 
(USA)). Sep 1980. Contract W-7405-ENG-26. 81p. NTIS, 
PC AO5/MF AOl1. 

This report discusses seven aspects of actinide partitioning- 
transmutation (P-T) which are important in any complete evalua- 
tion of this waste treatment option but which do not fall within 
other major topical areas concerning P-T. The so-called miscella- 
neous aspects considered are (1) the conceptual design of a shipping 
cask for highly neutron-active fresh and spent P-T fuels, (2) the 
possible impacts of P-T on mixed-oxide fuel fabrication, (3) alterna- 
tives for handling the existing and to-be-produced spent fuel and/or 
wastes until implementation of P-T, (4) the decay and dose charac- 
teristics of P-T and standard reactor fuels, (5) the implications of P- 
T on currently existing nuclear policy in the United States, (6) the 
summary costs of P-T, and (7) methods for comparing the risks, 
costs, and benefits of P-T. 
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27% (CONF-801115—5(Draft)) Predicting routes of ra- 
dioactive wastes moved on the U.S. railroad system. Hills- 
man, E.L.; Johnson, P.E.; Peterson, B.E. (Oak Ridge Na- 
tional Lab., TN (USA)). 1980. Contract W-7405-ENG-26. 
7p. NTIS, PC A02/MF AOl1. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

Relative to the use of public roads, railroads offer several 
advantages for the movement of radioactive wastes. These include 
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the ability to accommodate large, heavy containers, the ability to 
transfer large volumes in a single movement, and the safety of a 
dedicated, centrally controlled right-of-way. The principal disad- 
vantage of railroads is that the shipper has considerably less free- 
dom to specify the route a shipment will take. The lower density of 
the railroad network, the need to coordinate waste shipments with 
other traftic in the system, and the private ownership of the US 
network all reduce the shippers routing power. Although the ship- 
per can dictate an exact route, this could require the use of a spe- 
cia] train at an increased cost. Before considering the general use of 
special trains to move radioactive wastes, it is first desirable to de- 
termine how these materials would move as general rail traffic. 
This paper describes the development of a system to predict routes 
of general rail traffic at Oak Ridge National Laboratory (ORNL). 
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272 (ANL—80-66, pp 128-143) Nuclear fuel cycle 
studies. Jun 1980. 

In Chemical Engineering Division research highlights, 1979. 

For the metal-matrix encapsulation of radioactive waste, 
brittle-fracture, leach-rate, and migration studies are being conduct- 
ed. For fuel reprocessing, annular and centrifugal contactors are 
being tested and modeled. For the LWBR proof-of-breeding proj- 
ect, the full-scale shear and the prototype dissolver were procured 
and tested. 5 figures. (DLC) 


273 (BMI-X—702) Acceptance criteria for transuranic 
waste packages for disposal in a licensed geologic repository. 
Christensen, R.N.; Miller, N.E. (Battelle Columbus Labs., 
OH (USA)). Sep 1980. Contract W-7405-ENG-92. 79p. 
NTIS, PC A05/MF AOl1. 

Purpose of the predicted future criteria is to anticipate what 
changes will be necessary for the TRU wastes which are in storage 
awaiting disposal. The probable future criteria were predicted on 
the basis of an evaluation of waste package criteria recently devel- 
oped by several sources. The BCL/RHO Waste Package Criteria 
served as a starting point for the present study. Criteria from the 
other sources were categorized according to the characteristic of 
the waste package described in the BCL/RHO document. Two ad- 
ditional areas not covered in the BCL/RHO document were added 
to form a potential list of nineteen criteria. Discussions were held 
with representatives of NRC, EPA, and ONWI. 


274 (EGG-PHYS—5084) Assessment of criticality 
monitoring techniques for a transuranic waste treatment fa- 
cility. Vegors, S.H. Jr.; Nieschmidt, E.B.; Tsang, F.Y. (EG 
and G Idaho, Inc., Idaho Falls (USA)). Jul 1980. Contract 
AC07-76I1D01570. 101p. NTIS, PC A06/MF AOl1. 

Passive monitoring techniques were studied and compared 
for determining the amount of fissile material in transuranic (TRU) 
waste while in the Transuranic Waste Treatment Facility (TWTF). 
The passive counting techniques investigated were gamma ray, neu- 
tron, x-ray, and alpha particle. In addition, coincidence techniques 
using the correlation in time between the neutrons and/or gamma 
rays emitted by fissioning nuclei in a chain reaction were consid- 
ered. Recommendations are given for the best method of monitor- 
ing the waste within the TWTF. 


275 (CONF-801038—6) Incineration of contaminated 
organic solvents in a fluidized-bed calciner. Schindler, R.E. 
(Exxon Nuclear Idaho Co., Inc., Idaho Falls (USA)). 1980. 
Contract AC07-791D01675. 9p. NTIS, PC A02/MF AOl1. 

From 16. DOE nuclear air cleaning conference; San Diego, 
CA, USA (20 Oct 1980). 

The reprocessing of expended reactor fuels at the Idaho 
Chemical Processing Plant (ICPP) generates contaminated organic 
solvents. An evaluation of potential management alternatives shows 
that several are suitable for management of contaminated solvents 
containing tri-butyl phosphate (TBP): the solvent could be burned 
in a commercially-available burner which absorbs the phosphorus 
on a fluidized-bed of limestone leaving a solid product for burial; 
the solvent could be burned in a small fluidized-bed calciner which 
solidifies non-radioactive feed by in-bed combustion of the contami- 
nated solvent. The fluidized-bed absorbs the phosphate forming a 
solid product for burial; the solvents could be solidified with a gel 
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or sorbant for burial if the reprocessing system were modified to 
reduce the solvent volume; and the contaminated solvent could be 
burned in an existing fluidized-bed calciner designed for solidifying 
high-level aqueous wastes. Burning the solvent in the existing cal- 
ciner was selected for process verification because it provides an 
existing burner, off-gas system, and solids transfer and storage 
system. No additional wastes are generated. A set of four pilot- 
plant tests verified the absence of adverse effects from the phospho- 
rus in the fuel when calcining simulated ICPP aqueous wastes. Es- 
sentially all of the phosphorus remained in the calcined solids with 
only a neglegible quantity remaining in the scrubbed off-gas. Com- 
bustion efficiency was high (93 to 96%). There were no observable 
adverse effects on solids in the scrubbing system, corrosion rates, or 
solids flowability (for retrieval). Conclusions of general applicabil- 
ity are: alternative technologies are available for disposal of con- 
taminated solvents, and the use of an existing fuel-using facility, 
e.g., calciner or incinerator - designed for contaminated wastes will 
usually be cost effective 


276 (CONF-801038—7) Preliminary safety evaluation 
of a commercial-scale krypton-85 encapsulation facility. 
Christensen, A.B.; Tanner, J.E.; Knecht, D.A. (Exxon Nu- 
clear Idaho Co., Inc., Idaho Falls (USA)). 1980. Contract 
AC07-791D01675. 14p. NTIS, PC A02/MF AO1. 

From 16. DOE nuclear air cleaning conference; San Diego, 
CA, USA (20 Oct 1980). 

This paper demonstrates that a commercial-scale facility for 
encapsulating krypton-85 in zeolite-SA or glass at a 2000 MTHM 
per year nuclear fuel reprocessing plant can be designed to contain 
fragments and the 340 to 850 kCi krypton-85 inventory from an as- 
sumed catastrophic failure of the high pressure vessel. The vessel 
failure was assumed as a worst case and was not based on a de- 
tailed design evaluation or operating experience. The process 
design is based on existing commercial hot isostatic pressing tech- 
nology operated at up to 40 times the scale required for krypton 
encapsulation. From the calculated process gas inventory in the 
pressure vessel and vessel design, the maximum explosive energy of 
84 kg TNT and resulting vessel plug and fragment velocities were 
calculated. The facility Containment Cell housing the high pressure 
vessel was designed to contain the gases, fragments, and the shock 
‘vave energy calculated for a hypothetical vessel failure. The 
Access Cell located directly above the Containment Cell was de- 
signed to be a tertiary confinement of krypton-85, should the access 
hatch be breached. 3 figures, 2 tables. 


277 (CONF-801124—9) Advanced method for making 
vitreous waste forms. Pope, J.M.; Harrison, D.E. (Westing- 
house Research and Development Center, Pittsburgh, PA 
(USA)). 1980. Contract AC08-76NV00597. 8p. NTIS, PC 
A02/MF AOl. 

From 3. annual meeting of the Materials Research Society; 
Boston, MA, USA (17 Nov 1980). 

A process is described for making waste glass that circum- 
vents the problems of dissolving nuclear waste in molten glass at 
high temperatures. Because the reactive mixing process is independ- 
ent of the inherent viscosity of the melt, any glass composition can 
be prepared with equal facility. Separation of the mixing and melt- 
ing Operations permits novel glass fabrication methods to be em- 
ployed 


278 (DP-MS—80-60) Small-scale integrated demonstra- 
tion of high-level radioactive waste processing and vitrifica- 
tion using actual SRP waste. Ferguson, R.B.; Woolsey, G.B.; 
Galloway, R.M.; Baumgarten, P.M.; Eibling, R.E. (Du Pont 
de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah 
River Lab.). 1980. Contract AC09-76SR00001. 9p. (CONF- 
801124—5). NTIS, PC A02/MF AOl. 

From 3. annual meeting of the Materials Research Society; 
Boston, MA, USA (17 Nov 1980). 

Experiments have been made to demonstrate the feasibility 
of immobilizing SRP high-level waste in borosilicate glass. Results 
to date are encouraging. Equipment performance and processing 
characteristics for solidifying small batches of actual SRP waste 
have agreed well with previous experience with small- and large- 
scale tests synthetic waste, and with theoretical predictions. 
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279 (DP-MS—80-61) Thermal fracturing in glass waste 
forms. Smith, P.K.; Wiley, J.R. (Du Pont de Nemours (E.I.) 
and Co., Aiken, SC (USA). Savannah River Lab.). 1980. 
Contract AC09-76SRO0001. 14p. (CONF-8010116—1). 
NTIS, PC A02/MF AOl1. 

From American Ceramic Society meeting; Bedford, PA, 
USA (8 Oct 1980). 

Fracturing during cooling of large glass waste forms during 
production has the undesirable potential to increase the surface area 
available for leaching. Acoustic emission and visual analyses show 
that cracking in the bulk glass occurs in the annealing range, and 
that surface cracking occurs at lower temperatures because of can- 
ister interactions. 


280 (ENICO—1043) Calcination of sodium-bearing 
waste using non-radioactive additives. Newby, B.J. (Exxon 
Nuclear Idaho Co., Inc., Idaho Falls (USA)). Oct 1980. 
Contract AC07-79ID01675. 69p. NTIS, PC A04/MF AOl1. 

Methods were scoped for converting the sodium-bearing 
waste stored at the Idaho Chemical Processing Plant into granular, 
free flowing solids by fluidized-bed calcination at 500°C. The most 
promising methods were addition of aluminum nitrate or aluminum 
nitrate, hydrofluoric acid, and calcium nitrate to sodium-bearing 
waste prior to calcination. These will be used as alternates to a 
method consisting of adding calcium nitrate to a blend of zirconium 
fluoride and sodium-bearing wastes prior to calcination. Problems 
could develop in calcining such a blend, storing the resulting cal- 
cine, or in obtaining enough zirconium fluoride waste to blend with 
sodium-bearing waste. 


281 (ENICO—1062) Solidification of ICPP actinide 
partitioning solutions. Schuman, R.P. (Exxon Nuclear Idaho 
Co., Inc., Idaho Falls (USA)). Sep 1980. Contract AC07- 
791D01675. 23p. NTIS, PC A02/MF AO1. 

An extensive literature survey has been made of possible 
methods of solidifying the rare earths and actinides in the solutions 
from the actinide partitioning columns, and several simple experi- 
ments have been run. If both actinides and lanthanides are to be so- 
lidified together, direct oxalate precipitation from mildly acid strip 
solution appears most promising. Oxalate will precipitate Np(IV), 
Pu(III or IV) and Am(III) from the NHzOH.HNOs; plus dilute 
HNO; strip solution. Direct evaporation of the solution on a glass 
frit also appears promising if glass is the final waste form. Many 
inactive simulated waste glasses have been prepared and leach 
tested; highly durable glasses can be prepared at 1100°C. Inorganic 
titanate, HTizO;~, ion exchanger efficiently sorbs Np and Pu from 
neutralized strip solution but not from the acid strip solution. Titan- 
ate can be pressed to give a durable ceramic waste form. 


282 (ORNL—5687) Process for the recovery of 
curium-244 from nuclear waste. Posey, J.C. (Oak Ridge Na- 
tional Lab., TN (USA)). Oct 1980. Contract W-7405-ENG- 
26. 100p. NTIS, PC A05/MF AOI1. 

A process has been designed for the recovery of curium 
from purex waste. Curium and americium are separated from the 
lanthanides by a TALSPEAK extraction process using differential 
extraction. Equations were derived for the estimation of the eco- 
nomically optimum conditions for the extraction using laboratory 
batch extraction data. The preparation of feed for the extraction in- 
volves the removal of nitric acid from the Purex waste by vapori- 
zation under reduced pressure, the leaching of soluble nitrates from 
the resulting cake, and the oxalate precipitation of a pure lanthan- 
ide-actinide fraction. Final separation of the curium from americium 
is done by ion-exchange. The steps of the process, except ion-ex- 
change, were tested on a laboratory scale and workable conditions 
were determined. 


283 (ORNL/EIS—133/V2) Low-level _ radioactive 
waste technology: a selected, annotated bibliography. Fore, 
C.S.; Vaughan, N.D.; Hyder, L.K. (Oak Ridge National 
Lab., TN (USA)). Oct 1980. Contract W-7405-ENG-26. 
310p. NTIS, PC Al4/MF AOl1. 

This annotated bibliography of 447 references contains scien- 
tific, technical, economic, and regulatory information relevant to 
low-level radioactive waste technology. The bibliography focuses 
on environmental transport, disposal site, and waste treatment stud- 





41 / ERA VOL. 6, NO. 1 


ies. The publication covers both domestic and foreign literature for 
the period 1952 to 1979. Major chapters selected are Chemical and 
Physical Aspects; Container Design and Performance; Disposal 
Site; Environmental Transport; General Studies and Reviews; Ge- 
ology, Hydrology and Site Resources; Regulatory and Economic 
Aspects; Transportation Technology; Waste Production; and Waste 
Treatment. Specialized data fields have been incorporated into the 
data file to improve the ease and accuracy of locating pertinent ref- 
erences. Specific radionuclides for which data are presented are 
listed in the Measured Radionuclides field, and specific parameters 
which affect the migration of these radionuclides are presented in 
the Measured Parameters field. In addition, each document refer- 
enced in this bibliography has been assigned a relevance number to 
facilitate sorting the documents according to their pertinence to 
low-level radioactive waste technology. The documents are rated 1, 
2, 3, or 4, with 1 indicating direct applicability to low-level radio- 
active waste technology and 4 indicating that a considerable 
amount of interpretation is required for the information presented 
to be applied. The references within each chapter are arranged al- 
phabetically by leading author, corporate affiliation, or title of the 
document. Indexes are provide for (1) author(s), (2) keywords, (3) 
subject category, (4) title, (5) geographic location, (6) measured pa- 
rameters, (7) measured radionuclides, and (8) publication descrip- 
tion. 


284 (ORNL/EIS—154/V1) Nuclear facility decommis- 
sioning and site remedial actions. Volume 1. A selected bib- 
liography. Faust, R.A.; Fore, C.S.; Knox, N.P. (Oak Ridge 
National Lab., TN (USA)). Sep 1980. Contract W-7405- 
ENG-26. 463p. (RHO/SFM—80/5). NTIS, PC A20/MF 
AOl. 

This bibliography of 633 references represents the first in a 
series to be produced by the Remedial Actions Program Informa- 
tion Center (RAPIC) containing scientific, technical, economic, and 
regulatory information concerning the decommissioning of nuclear 
facilities. Major chapters selected for this bibliography are Facility 
Decommissioning, Uranium Mill Tailings Cleanup, Contaminated 
Site Restoration, and Criteria and Standards. The references within 
each chapter are arranged alphabetically by leading author, corpo- 
rate affiliation, or title of the document. When the author is not 
given, the corporate affiliation appears first. If these two levels of 
authorship are not given, the title of the document is used as the 
identifying level. Indexes are provided for (1) author(s), (2) 
keywords, (3) title, (4) technology development, and (5) publication 
description. An appendix of 123 entries lists recently acquired refer- 
ences relevant to decommissioning of nuclear facilities. These refer- 
ences are also arranged according to one of the four subject catego- 
ries and followed by author, title, and publication description index- 
es. The bibliography was compiled from a specialized data base es- 
tablished and maintained by RAPIC to provide information support 
for the Department of Energy’s Remedial Actions Program, under 
the cosponsorship of its three major components: Surplus Facilities 
Management Program, Uranium Mill Tailings Remedial Actions 
Program, and Formerly Utilized Sites Remedial Actions Program. 
RAPIC is part of the Ecological Sciences Information Center 
within the Information Center Complex at Oak Ridge National 
Laborsatory. 


285 (PNL—3406) Investigation of corrosion experi- 
enced in a spray calciner/ceramic melter vitrification system. 
Dierks, R.D.; Mellinger, G.B.; Miller, F.A.; Nelson, T.A.; 
Bjorklund, W.J. (Battelle Pacific Northwest Labs., Rich- 
land, WA (USA)). Aug 1980. Contract AC06-76RL01830. 
173p. NTIS, PC A08/MF AO1. 

After periodic testing of a large-scale spray calciner/ceramic 
melter vitrification system over a 2-yr period, sufficient corrosion 
was noted on various parts of the vitrification system to warrant its 
disassembly and inspection. A majority of the 316 SS sintered metal 
filters on the spray calciner were damaged by chemical corrosion 
and/or high temperature oxidation. Inconel-601 portions of the 
melter lid were attacked by chiorides and sulfates which volatilized 
from the molten glass. The refractory blocks, making up the walls 
of the melter, were attacked by the waste glass. This attack was 
occurring when operating temperatures were > 1200°C. The melter 
floor was protected by a sludge layer and showed no corrosion. 
Corrosion to the Inconel-690 electrodes was minimal, and no corro- 
sion was noted in the offgas treatment system downstream of the 
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sintered metal filters. It is believed that most of the melter corro- 
sion occurred during one specific operating period when the melter 
was operated at high temperatures in an attempt to overcome glass 
foaming behavior. These high temperatures resulted in a significant 
release of volatile elements from the molten glass, and also created 
a situation where the glass was very fluid and convective, which 
increased the corrosion rate of the refractories. Specific corrosion 
to the calciner components cannot be proven to have occurred 
during a specific time period, but the mechanisms of attack were all 
accelerated under the high-temperature conditions that were experi- 
enced with the melter. A review of the materials of construction 
has been made, and it is concluded that with controlled operating 
conditions and better protection of some materials of construction 
corrosion of these systems will not cause problems. Other melter 
systems operating under similar strenuous conditions have shown a 
service life of 3 yr. 


286 (PNL—3477) Preliminary evaluation of alternative 
waste form solidification processes. Volume II. Evaluation of 
the processes. (Johnson (E.R.) Associates, Inc., Reston, VA 
(USA)). Aug 1980. Contract AC06-76RL01830. 222p. 
NTIS, PC A10/MF AOI. 

This Volume II presents engineering feasibility evaluations 
of the eleven processes for solidification of nuclear high-level liquid 
wastes (HHLW) described in Volume I of this report. Each evalua- 
tion was based in a systematic assessment of the process in respect 
to six principal evaluation criteria: complexity of process; state of 
development; safety; process requirements; development work re- 
quired; and facility requirements. The principal criteria were fur- 
ther subdivided into a total of 22 subcriteria, each of which was 
assigned a weight. Each process was then assigned a figure of 
merit, on a scale of 1 to 10, for each of the subcriteria. A total 
rating was obtained for each process by summing the products of 
the subcriteria ratings and the subcriteria weights. The evaluations 
were based on the process descriptions presented in Volume I of 
this report, supplemented by information obtained from the litera- 
ture, including publications by the originators of the various proc- 
esses. Waste form properties were, in general, not evaluated. This 
document describes the approach which was taken, the developent 
and application of the rating criteria and subcriteria, and the evalu- 
ation results. A series of appendices set forth summary descriptions 
of the processes and the ratings, together with the complete nu- 
merical ratings assigned; two appendices present further technical 
details on the rating process. 


287 (RHO-SA—173) Interactions between candidate 
melter electrode materals and defense waste glass melts. 
Palmer, R.A. (Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations). Sep 1980. Contract 
AC06-77RL01030. 28p. (CONF-801034—3). NTIS, PC 
A03/MF AOI. 

From 33. ACS Pacific Coast meeting; San Francisco, CA, 
USA (28 Oct 1989). 

Because electric glass melters for vitrification of nuclear 
wastes will be operated remotely, the expected lifetime of each 
component must be maximized. Four candidate electrode materials 
(two types of tin oxide, molybdenum, and Inconel 690) have been 
tested in various Hanford Defense waste glasses at temperatures up 
to 1400°C. The corrosive interaction was characterized by corro- 
sion rates at the melt line and within the melt measured over a 1- 
week experiment. Molybdenum and Inconel 690 proved to have su- 
perior corrosion resistance over tin oxide. Glass chemistry had 
more of an effect on the corrosion of the metals than either tem- 
perature or glass viscosity. Microscopic examination of changes in 
the microstructure of the electrode material as well as in the glass 
are reported. Correlation of these results with the composition and 
viscosity of the glasses is also made. 8 figures. 


288 Apparatus and process for recovering nuclear fuel 
from scrap material. Divins, L.A.; Short, L.E. (to General 
Electric Co.). US Patent 4,177,241. 4 Dec 1979. Filed date 8 
Sep 1977. 8p. 

A process for recovering compounds of enriched nuclear 
fuel from scrap materials is disclosed. The process yields an acid 
solution with the nuclear fuel dissolved therein. Except for spent 
filter media, the scrap materials are calcined to produce an oxidized 
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material, which is reduced to a particulate material and leached in 
an acid bath that contains some recycled acid to yield an acid solu- 
tion of the nuclear fuel material. The scrap materials comprised of 
spent filter media are mulched and contacted with the acid solution. 
The insoluble materials are separated from the acid solution, and at 
least a portion of the acid solution is recycled to the leaching step, 
while the remainder of the acid solution is collected for subsequent 
treatment to recover the dissolved nuclear fuel material. Apparatus 
for performing the foregoing process is also disclosed. 


289 Method for solidifying liquid radioactive wastes. 
Berreth, J.R. (to Department of Energy, Washington, DC 
(USA)). Canadian Patent 1,059,307/A/. 31 Jul 1979. 8p. 

The liquid wastes generated by the reprocessing of spent fuel 
can be converted into solid form by using several known processes. 
When the wastes contain nitrates and nitrites large quantities of 
noxious nitrogen oxide gases are formed, which are at present re- 
leased to the atmosphere. Their evolution may be suppressed by 
adding urea to the waste solution before the solution is heated, so 
that upon heating the urea reacts wth the nitrates and nitrites to 
evolve elemental nitrogen, carbon dioxide and ammonia. The addi- 
tion of urea does not add any additional materials to the solids 
being formed from the waste solution. A slight excess of a stoichio- 
metric amount of urea relative to the nitrates and nitrites present is 
added to the liquid waste, and the solution is heated to at least 130° 
C while bubbling carbon dioxide through the solution. This method 
can be used with the pot calcination process of waste solidification, 
or in the fluidized bed calcination process 


290 Process for solidiying nuclear materials. Dosch, 
R.G. (to Department of Energy, Washington, DC (USA)). 
Canadian Patent 1,057,947/A/. 10 Jul 1979. 30p. 

A process is described for solidifying radioactive liquid 
waste which employs complex anions having the general formula 
(M sub(x) O sub(y) H sub(z)), where M is titanium, niobium, tanta- 
lum or zirconium and x is at least two. Water-insoluble materials 
containing the radioactive components are formed which may be 
subsequently heated at from about 100 deg C to 1000 deg C to 
form chemically stable complex oxide mixtures. Four specific com- 
plex anions which may be employed are (TiO;H)~, (Zr2O;H)~, 
(Nb2O6H)~, and (TasOsH)”, referred to respectively as titanate, zir- 
conate, niobate, and tantalate. Instructions for their preparation are 
given. They may be contacted with radioactive waste containing 
ions of selenium, rubidium, strontium, yttrium, zirconium, niobium, 
molybdenum, technetium, ruthenium, rhodium, palladium, silver, 
cadmium, indium, tin, antimony, tellurium, cesium, barium, lanth- 
anum, cerium, praseodymium, neodymium, promethium, samarium, 
europium, gadolinium, terbium, or dysprosium either in one batch 
equilibration contacting step, or by passing the radioactive solution 
through an ion exchange column containing Na(TizOsH) or a simi- 
lar material, or using a combination of these processes. The stable 
solid formed is dried by heating from about 100 deg C to 500 deg 
C in an atmosphere of air, inert gas, or reducing gas at reduced 
pressure. After drying the solid may be compressed and sintered to 
form a chemically stable, inert oxide ceramic product. It is claimed 
that greater than about 99.9 percent of multivalent radioactive ele- 
ments are removed from aqueous solution using this process. 


291 (ENICO—1044) Inventory of calcined waste 
stored at the ICPP as of September 1979. Kirkbride, R.A. 
(Exxon Nuclear Idaho Co., Inc., Idaho Falls (USA)). Se 
1980. Contract AC07-791D01675. 46p. NTIS, PC A03/M 
AOl. 

An option in the program for Long-Term Management of 
High-Level Idaho Chemical Processing Plant (ICPP) Wastes calls 
for retrieving calcined waste stored at ICPP and converting it to a 
more stable, less Jispersible form. Waste solidification options in- 
clude vitrification, pelletization, or conversion to a ceramic form. A 
calcine inventory, from December 1963 to September 1979, has 
been prepared based on calciner run and solids storage facilities in- 
formation which gives the range of chemical compositions of cal- 
cined waste stored at ICPP. Information researched includes cal- 
ciner startup data, waste solution types and volumes calcined, cal- 
ciner operating schedules, solids storage bin capacities, calcine stor- 
age bin distributor systems and solids storage bin thermocouple lo- 
cations and temperature records. A recommendation for improving 
calcine inventory control is given 
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292 (LA—8345-PR) Studies of transuranic waste stor- 
age under conditions expected in the Waste Isolation Pilot 
Plant (WIPP). Progress report, January 1-March 25, 1980. 
Kosiewicz, S.T.; Zerwekh, A. (Los Alamos Scientific Lab., 
NM (USA)). Jul 1980. Contract W-7405-ENG-36. 13p. 
NTIS, PC A02/MF AOl1. 

This is the tenth and final progress report in an experimental 
program to determine the effects of radiolytic, thermal, and cata- 
lyzed thermal degradation of various forms of existing or develop- 
mental transuranic (TRU) wastes proposed for Waste Isolation 
Pilot Plant (WIPP) emplacement. This report contains short con- 
clusions on all phases of research conducted during this program 
Several journal publications are in various stages of the publication 
process. All contract requirements were met or exceeded. 


293 (LA—8472-PR) Laboratory studies of radionuclide 
distributions between selected groundwaters and geologic 
media. Quarterly technical progress report, April 1-June 30, 
1980. Erdal, B.R. (comp.). (Los Alamos Scientific Lab., NM 
(USA)). Sep 1980. Contract W-7405-ENG-36. 30p. NTIS, 
PC A03/MF AOl1. 

This quarterly report presents the Los Alamus Scientific 
Laboratory contribution to the Waste-Rock Interactions Technol- 
ogy program, Tasks 3 and 4, for the third quarter of FY-1980. 


294 (NVO—196-19) Nevada nuclear waste storage in- 
vestigations. Quarterly report, April - June 1980. (Depart- 
ment of Energy, Las Vegas, NV (USA). Nevada Operations 
Office). Aug 1980. 61p. NTIS, PC A04/MF AOI. 

Geologic reconnaissance of the Crater Flat tuff and correla- 
tions with existing drill hole data revealed at least three ash-flow 
tuff members. A topographic base map of the southwest quadrant 
of the NTS was compiled. A major effort was devoted to integrat- 
ing all electrical traverse data obtained near Yucca Mountain with 
the mapped geology to produce a map of inferred faulting in the 
area of interest. The collection, inversion, and analysis of all verti- 
cal electrical sounding (VES) data obtained from the Amargosa 
Desert were completed in support of the NTS regional hydrologic 
investigations. Precipitation data were analyzed to assess relation- 
ships and correlations between the amounts of groundwater re- 
charge from area to area for use in the sensitivity studies. A simpli- 
fied computer program and mathematical model were completed in 
a study of erosion rates in the Great Basin. The data obtained on 
NTS seismicity show diffuse seismicity occurring in an east-west 
band on the north of the NTS and a U-shaped band of near-quies- 
cence that encompasses the NTS on the south. The Nevada Bureau 
of Mines completed its literature research and appraisal of the min- 
eral-resource poential of the following granitic sites: Clipper Gap, 
the Manhatten District, and the Kern Mountains. The In Situ Tuff 
Water Migration/Heater Experiment was completed and cooldown 
behavior was monitored; the water generation rates during the ex- 
periment were consistent with the values determined previously. 
Preparations for and loading of the spent fuel canisters into the 
SFT-C test array were successfully completed without incident; ac- 
tivation of the electrical simulators and guard heaters was accom- 
plished and data collection is in progress. Two new investigative 
tasks were incorporated into the NNWSI this quarter, Rock Me- 
chanics and Radionuclide Migration; detailed program plans are 
currently being developed and will be the subject of peer reviews. 


295 (ONWI—23) Preliminary evaluation of the envi- 
ronmental aspects of potential radioactive waste repository 
study areas in the Ohio and New York portions of the Salina 
Basin. (Battelle Memorial Inst., Columbus, OH (USA)). Sep 
1979. Contract AC06-76RLO01830. 95p. NTIS, MF A0Ol. 

Portions of document are illegible. 

Various geographical regions and geological media are being 
evaluated to determine their potential suitability as an underground 
repository for commercial radioactive wastes. All three areas and 
the subarea of Ohio and New York have good highway and rail- 
transport access. More information is needed on the agricultural 
viability of all areas. Surface and ground-water usage are much 
greater in the urbanized Ohio area; because of its rural nature, New 
York Study Area | and the Beaver Dams Subarea have the lowest 
demand for either water source. Of the New York areas, Study 
Area | appears to provide greater possibilities, considering the ob- 





43 / ERA VOL. 6,NO.1 


jective of minimizing environmental impact. The Ohio study area 
includes a large part that is within the urbanized area surrounding 
Cleveland. In addition, the entire study area is marked by a high 
density of other screening factors such as historic and archaeologi- 
cal sites, natural areas and scenic highways. While more detailed 
study in the Ohio area might reveal subareas relatively lightly de- 
veloped and sufficient in size for a repository, significant land use 
conflicts are likely for most of the area of geologic interst. The 
Ohio area, from a nongeologic standpoint, appears to be the least 
promising of the areas identified. 


296 (ONWI—29) Regional summary and recommended 
study area for Ohio and New York portions of the Salina 
Basin. (Battelle Memorial Inst., Columbus, OH (USA)). Sep 
1979. Contract AC06-76RL01830. 43p. NTIS, MF AOl1. 

Portions of document are illegible. 

Various geographical regions and geological media are being 
evaluated to determine their potential suitability as an underground 
repository for commercial radioactive wastes. The geologic infor- 
mation shows that the salt thickness, depth, and lateral extent 
within these areas is sufficient to warrant further detailed examina- 
tion. The geologic structure is relatively complex in New York 
when compared with Ohio, but meets minimum screening require- 
ments. Deep and interaquifer ground-water flow patterns are not 
known. The Salina basin is considered to be tectonically stable. 
Areas with industrial activities such as oil and gas fields, salt 
mining, and brining operations have been excluded in the geologic 
screening process, which has led to certain areas being recommend- 
ed for further evaluation. The preliminary environmental examina- 
tion revealed no reasons for excluding the search areas of geologic 
interest in New York from further study. Of the New York areas, 
Study Area I appears to provide greater possibilities, considering 
the objective of minimizing environmental impact. The Ohio study 
area includes a large part that is within the urbanized area sur- 
rounding Cleveland. In addition, the entire study area is marked by 
a high density of other screening factors such as historic and ar- 
chaeological sites, natural areas and scenic highways. While more 
detailed study in this area might reveal subareas relatively lightly 
developed and sufficient in size for a repository, significant land-use 
conflicts are likely for most of the area of geologic interest. From a 
nongeologic standpoint, the Ohio area appears to be the least prom- 
ising of the areas identified. 


297 (ONWI—77) Investigation of salt transport in ver- 
tical boreholes in brine invasion into freshwater aquifers. 
Technical report. Knapp, R.M.; Podio, A.L. (Texas Univ., 
Austin (USA)). May 1979. Contract AC06-76RL01830. 87p. 
NTIS, PC A05S/MF AOl1. 

This report contains numerical and experimental studies con- 
vective-diffusive flow in wellbores and a numerical simulation of 
brine invasion of a freshwater aquifer. In the numerical study, com- 
parisons of observed concentrations with values calculated from a 
one dimensional salt transport model demonstrated the model's ade- 
quacy in representing the salt transport. The experimental study 
generated data regarding salt concentration buildup in vertical 
tubes as a function of time. In the numerical simulation through 
comparison of several methods, the feasibility of using a high order 
finite difference method in multidimensional problems was demon- 
strated. 


298 (ORNL/TM—6473) Infiltration control for low- 
level radioactive solid waste disposal areas: an assessment. 
Arora, H.S. (Oak Ridge National Lab., TN (USA)). Nov 
1980. Contract W-7405-ENG-26. 63p. NTIS, PC A04/MF 
A0l. 

The primary mode of radionuclide transport from shallow 
land-disposal sites for low-level wastes can be traced to infiltration 
of precipitation. This report examines the factors that affect surface 
water entry and movement in the ground and assesses available in- 
filtration-control technology for solid-waste-disposal sites in the 
humid eastern portion of the United States. A survey of the litera- 
ture suggests that a variety of flexible and rigid liner systems are 
available as barriers for the stored waste and would be effective in 
preventing water infiltration. Installation of near-surface seals of 
bentonite clay admixed with dispersive chemicals seem to offer the 
required durability and low permeability at a reasonable cost. The 
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infiltration rate in a bentonite-sealed area may be further retarded 
by the application of dispersive chemicals that can be easily ad- 
mixed with the surface soil. Because the effectiveness of a disper- 
sive chemical for infiltration reduction is influenced by the physico- 
chemical properties of the soil, appropriate laboratory tests should 
be conducted prior to field application. 


299 (ORNL/TM—7497) Rheology of sludge-slurry 
grouts. McDaniel, E.W. (Oak Ridge National Lab., TN 
(USA)). Oct 1980. Contract W-7405-ENG-26. 28p. NTIS, 
PC A03/MF AO1. 

A series of rheograms was developed that relates the critical 
velocity (velocity where flow changes from laminar to turbulent) of 
a cementitious grout that incorporates a suspended sludge-slurry to 
the critical velocity of a reference grout made with a simulated 
waste solution. The sludge that is now in the Gunite waste tanks at 
the Oak Ridge National Laboratory (ORNL) will be suspended and 
pumped to the new waste storage tanks in Melton Valley. The 
sludge will then be blended with a cement mix base to form a grout 
which will be injected underground by the shale fracturing process. 
This report describes the materials, equipment, and techniques used 
in the laboratory studies to suspend sludges and mix sludge-slurry 
grouts that have flow properties similar to those of current shale 
fracturing grouts. Bentonite clay is an effective suspender in dilute 
NaNOs solutions; 15 wt % solids can be suspended with 2.0 wt % 
bentonite in a 0.1 M NaNOs solution. Other suspending materials 
were evaluated, but bentonite gave the best results. If a slurry grout 
becomes too viscous to pump, methods must be available to thin 
the mixture. A number of thinners, friction reducers, and plasticiz- 
ers were examined. Q-Broxin, a thinner supplied by Baroid, re- 
duced the velocity of a grout required for turbulent flow in a 5.0- 
cm (2-in.)-diam tube from 1.76 to 1.20 m/s (5.79 to 3.95 ft/s); FX- 
32C, a plasticizer supplied by Fox Industries, Inc., reduced the ve- 
locity from 1.76 to 0.75 m/s (5.6 to 2.45 ft/s). 


300 (RHO-BWI-C—60) Regional basalt hydrology of 
the Columbia Plateau in Washington. Tanaka, H.; Barrett, 
G.; Wildrick, L. (Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford Operations). Oct 1979. Con- 
tract AC06-77RL01030. 855p. NTIS, PC A99/MF AO1. 

This study is part of the Basalt Waste Isolation Project, op- 
erated for the US Department of Energy by Rockwell Hanford 
Operations. The overall purpose of the study is to assess locations 
within the Columbia River Basalt Group beneath the Hanford Site 
in south-central Washington suitable for a geologic repository for 
radioactive waste. This hydrologic study was made to describe the 
hydrologic characteristics of the basalt units of the Columbia Pla- 
teau. This was done by comprehensive data compilation, data inter- 
pretation and analysis. Data are presented in the form of maps and 
tables suitable as input information about the regional hydrology 
for possible future analysis by computer models. The report in- 
cludes: an introduction; basic data; interpretation which covers stra- 
tigraphic trend surface, water levels, transmissivity and storage of 
aquifers, recharge, discharge, flow, subbasins, cross sections, refer- 
ences and appendix of record of wells. 


301 (RHO-BWI-C—76) Thermal property measure- 
ments of Pomona member basalt from core holes DB-5 and 
DB-15, Hanford site, southeastern Washington. Erikson, 
R.L.; Krupka, K.M. (Rockwell International Corp., Canoga 
Park, CA (USA). Energy Systems Group). 1980. Contract 
AC06-77RL01030. 42p. Nis, PC A03/MF AOl. 

Thermal diffusivities of dense samples of Pomona basalt 
from core holes DB-5 and DB-15 were calculated between 25°C 
and 300°C from measured values of thermal conductivity, thermal 
expansion, and specific heat. The bulk densities and apparent poro- 
sities of the samples studied ranged from 2.86 to 2.88 g/cm*, and 
0.50 to 0.60%, respectively. Experimental values of thermal con- 
ductivity, linear thermal expansion, and specific heat were deter- 
mined with a steady-state, cut-bar apparatus, a dilatometer, and a 
drop calorimeter, respectively. The thermal conductivity of 
Pomona basalt from core holes DB-5 and DB-15 increases with in- 
creasing temperature. The experimental conductivity data for these 
samples of Pomona basalt are adequately represented by the equa- 
tions: (1) k = (2.4 x 10°%)T + 3.52; and (2) k = (2.5 x 10°)T + 
3.79, respectively. Thermal expansion data suggest that the tested 
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samples of Pomona basalt expand linearly between 100°C and 
300°C; the expansion coefficients for these samples are in the range 
2.0 to 3.0 x 10°*/°C. There are no significant differences in the 
values cf relative enthalpies measured by drop calorimetry for 
Pomona basalt from core holes DB-5 and DB-15. Consequently, the 
specific heats as a function of temperature of both basalts are identi- 
cal. A Maier-Kelley equation which represents the specific heat of 
Pomona basalt between 25°C and 350°C was derived from the rela- 
tive enthalpy measurements: Cp = 0.306216 - (2.58056 x 10°°)T - 
(1.15331 x 10*)T~* The calculations of thermal diffusivity for the 
samples of Pomona basalt from core holes DB-5 and DB-15 imply a 
small decrease in diffusivity as a function of temperature between 
25°C and 300°C. The approximate range of diffusivity values for 
these samples of basalt calculated between 25°C and 300°C is 8.0 to 
5.8. 


302 (RHO-CD—34-4Q) Radioactive liquid waste dis- 
charged to ground in the 200 Areas during 1977. Anderson, 
J.D.; Poremba, B.E. (Rockwell International Corp., Rich- 
land, WA (USA). Rockwell Hanford Operations). 20 Mar 
1978. Contract AC06-77RL01030. 233p. NTIS, PC All1/MF 
AOl. 

An overall summary is presented giving the radioactive 
liquid wastes discharged to ground during 1977 and since start-up 
(for both total and decayed depositions) within the Rockwell Han- 
ford Operations control zone (200 Area plateau). Overall summaries 
are also presented for 200 East Area and for 200 West Area. The 
data contain an estimate of the radioactivity discharged to individu- 
al ponds, cribs and specific retention sites during 1977 and from 
startup through December 31, 1977; an estimate of the decayed ac- 
tivities from startup through 1977; the location and reference draw- 
ings of each disposal site; and the usage dates of each disposal site. 
The estimates for the radioactivity discharged to the ponds also in- 
cludes major nonradioactive streams. The waste discharged during 
1977 to each active disposal site are detailed on a month-to-month 
basis, along with the monthly maximum concentration and average 
concentration data. 


303 (RHO-CD—79-34-4Q) Radioactive liquid wastes 
discharged to ground in the 200 areas during 1979. Sliger, 
G.J. (Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations). 6 Mar 1980. Contract 
AC06-77RL01030. 227p. NTIS, PC All1/MF AOI. 

An overall summary is presemed giving the radioactive 
liquid waste discharged to the ground during the current year of 
1979 and since startup (for both total and decayed depositions) with 
the Rockwell Hanford Operations (Rockwell) control zone (200 
Area plateau). Overall summaries are also presented for 200 East 
and for 200 West Area. The data contains an estimate of the radio- 
activity discharged to individual ponds, cribs and specific retention 
sites during the following periods: (1) All four quarters of 1979; and 
(2) from startup through December 31, 1979. The location and ref- 
erence drawings of each disposal site, and the usage dates of each 
disposal site are given. The estimates for the radioactivity dis- 
charged to the ponds also include major nonradioactive streams. 
The waste discharged during 1979 to each active disposal site is de- 
tailed on a month-to-month basis, along with the monthly maximum 
concentration and average concentration data. 


304 (SAND—79-2212) Creep consolidation of nuclear 
depository backfill materials. Butcher, B.M. (Sandia National 
Labs., Albuquerque, NM (USA)). Oct 1980. Contract 
AC04-76DP00789. 28p. NTIS, PC A03/MF AO1. 

Evaluation of the effects of backfilling nuclear waste reposi- 
tory rooms is an important aspect of waste repository design. Con- 
solidation of the porous backfill takes place as the room closes with 
time, causing the supporting stress exerted by the backfill against 
the intact rock to increase. Estimation of the rate of backfill con- 
solidation is required for closure rate predictions and should be pos- 
sible if the creep law for the solid constituent is known. A simple 
theory describing consolidation with a spherical void model is de- 
rived to illustrate this relationship. Although the present form of 
the theory assumes a homogeneous isotropic incompressible materi- 
al atypical of most rocks, it may be applicable to rock salt, which 
exhibits considerable plasticity under confined pressure. Application 
of the theory is illustrated assuming a simple steady-state creep law, 
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to show that the consolidation rate depends on the externally ap- 
plied stress, temperature, and porosity. 


305 (SAND—79-2250) Computer thermal modeling for 
the Salt Rock II experiment. George, O.L. Jr. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Oct 1980. Contract 
AC04-76DP00789. 28p. NTIS, PC A03/MF AOl1. 

The Salt Block II experiment consisted of a cylindrical block 
of bedded salt which was heated from within by a cylindrical elec- 
tric heater. It was an extensively instrumented laboratory experi- 
ment that served, among other things, as a touchstone against 
which to measure the validity of a computer thermal model. The 
thermal model consisted of 282 nodes joined by 572 conductors, 
and was constructed for use with the CINDA heat transfer code. 
Both transient and steady-state temperature distributions within the 
salt were computed for heater power levels of 200, 400, 600, 1000 
and 1500 watts. Temperature versus time plots are presented for 23 
locations throughout the Block over a 58-day period. Comparisons 
of the model results and experimental results are shown for both 
transient and steady-state conditions. The computed steady-state re- 
sults were used to develop equations describing both the tempera- 
ture and the temperature derivative as functions of radial location. 


306 (SAND—79-2468) Assessment of potential radio- 
nuclide transport in site-specific geologic formations. Dosch, 
R.G. (Sandia National Labs., Albuquerque, NM (USA)). 
Aug 1980. Contract AC04-76DP000789. 42p. NTIS, PC 
A03/MF AOl. 

Associated with the development of deep, geologic reposi- 
tories for nuclear waste isolation is a need for safety assessments of 
the potential for nuclide migration. Frequently used in estimating 
migration rates is a parameter generally known as a distribution co- 
efficient, K/sub d/, which describes the distribution of a radionu- 
clide between a solid (rock) and a liquid (groundwater) phase. This 
report is intended to emphasize that the use of K/sub d/ must be 
coupled with a knowledge of the geology and release scenarios ap- 
plicable to a repository. Selected K/sub d/ values involving rock 
samples from groundwater/brine simulants typical of two potential 
repository sites, WIPP and NTS, are used to illustrate this concern. 
Experimental parameters used in K/sub d/ measurements including 
nuclide concentration, site sampling/rock composition, and liquid- 
to-solid ratios are discussed. The solubility of U(VI) in WIPP 
brine/groundwater was addressed in order to assess the potential 
contribution of this phenomena to K/sub d/ values. Understanding 
mehanisms of sorption of radionuclides on rocks would lead to a 
better predictive capability. Sorption is attributed to the presence of 
trace constituents (often unidentified) in rocks. An attempt was 
made to determine if this applied to WIPP dolomite rocks by com- 
paring sorption behavior of the natural material with that of a syn- 
thetic dolomite prepared in the laboratory with reagent grade 
chemicals. The results were inconclusive. The results of a study of 
Tc sorption by an argillite sample from the Calico Hills formation 
at NTS under ambient laboratory conditions were more conclusive. 
The Tc sorption was found to be associated with elemental carbon. 
Available evidence points to a reduction mechanism leading to the 
apparent sorption of Tc on the solid phase. 


307 (SAND—80-0781C) Systems analysis approach to 
the disposal of high-level waste in deep ocean sediments. de 
Marsily, G.; Hill, M.D.; Murray, C.N.; Talbert, D.M.; Van 
Dorp, F.; Webb, G.A.M. (Sandia National Labs., Albuquer- 
que, NM (USA); Centre d'Informatique Geologique Ecoles 
des Mines de Paris, Fontainebleu (France); National Radio- 
logical Protection Board, Harwell (UK); Commission of the 
European Communities, Ispra (Italy). Joint Research 
Centre; Instituut voor Toepassing van Atoomenergie in de 
Landbouw, Wageningen (Netherlands)). 1980. Contract 
AC04-76DP00789. 17p. (CONF-801063—2; IAEA-SM— 
248/115). NTIS, PC A02/MF AO1. 

From International symposium on the impacts of radionu- 
clide releases into the marine environment; Vienna, Austria (6 Oct 
1980). 

Among the different options being studied for disposal of 
high-level solidified waste, increasing attention is being paid to that 
of emplacement of glasses incorporating the radioactivity in deep 
oceanic sediments. This option has the advantage that the areas of 
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the oceans under investigation appear to be relatively unproductive 
biologically, are relatively free from cataclysmic events, and are 
areas in which the natural processes are slow. Thus the environ- 
ment is stable and predictable so that a number of barriers to the 
release and dispersion of radioactivity can be defined. Task Groups 
set up in the framework of the International Seabed Working 
Group have been studying many aspects of this option since 1976. 
In order that the various parts of the problem can be assessed 
within an integrated framework, the methods of systems analysis 
have been applied. In this paper the Systems Analysis Task Group 
members report the development of an overall system model. This 
will be used in an iterative process in which a preliminary analysis, 
together with a sensitivity analysis, identifies the parameters and 
data of most importance. The work of the other task groups will 
then be focussed on these parameters and data requirements so that 
improved results can be fed back into an improved overall systems 
model. The major requirements for the development of a prelimi- 
nary Overall systems model are that the problem should be separat- 
ed into identified elements and that the interfaces between the ele- 
ments should be clearly defined. The model evolved is determinis- 
tic and defines the problem elements needed to estimate doses to 
man. 


308 (SAND—80-1566C) Radiation hardening of rock- 
salt. Arnold, G.W. (Sandia National Labs., Albuquerque, 
NM (USA)). 1980. Contract AC04-76DP00789. 6p. (CONF- 
801124—7). NTIS, PC A02/MF AO1. 

From 3. annual meeting of the Materials Research Society; 
Boston, MA, USA (17 Nov 1980). 

This report gives indentation hardness results for irradiated 
(®Co y-irradiated and ion implanted) natural and synthetic NaCl 
for irradiation temperatures less than 95°C. Both rocksalt and syn- 
thetic NaCl increase in indentation hardness (by a factor of about 
1.7) when exposed to y-ray doses in excess of 10'° rads at tempera- 
tures less than 95°C. The large optical densities produced make it 
very difficult to assess the importance, if any, of colloidal Na upon 
the change in hardness. This difficulty has been circumvented by 
using ion implantation to get high concentrations of defects in a 
thin surface layer. Annealing of such implanted layers produces 
colloidal Na. Increases in hardness by a factor of about 2.1 have 
been found by this technique when only the colloidal Na band is 
present in the optical absorption. It is important to note that the 
colloidal band disappears in a matter of hours at 170°C and thus 
the changes in hardness we have noted will depend critically upon 
the interface temperature in the repository, the accumulated dose, 
and the time of exposure at a given temperature. 


309 (SAND—80-2035C) Geotechnical properties of 
sediments from North Pacific and Northern Bermuda Rise. 
Silva, A.J.; Laine, E.P.; Lipkin, J.; Heath, G.R.; Akers, S.A. 
(Sandia National Labs., Albuquerque, NM (USA)). 1980. 
Contract AC04-76DP00789. 9p. (CONF-801020—5). NTIS, 
PC A02/MF AOl1. 

From Marine technology conference; Washington, DC, 
USA (6 Oct 1980). 

Studies of geotechnical properties for the Sub-seabed Dis- 
posal Program have been oriented toward sediment characteriza- 
tion related to effectiveness as a containment media and determina- 
tion of detailed engineering behavior. Consolidation tests of the 
deeper samples in the North Pacific clays indicate that the sediment 
column is normally consolidated. The in-situ coefficient of perme- 
ability (k) within the cored depth of 25 meters is relatively constant 
at 10-7 cm/sec. Consolidated undrained (CIV) triaxial tests indicate 
stress-strain properties characteristic of saturated clays with effec- 
tive angles of friction of 35° for smectite and 31° for illite. These 
results are being used in computer modeling efforts. Some general 
geotechnical property data from the Bermuda Rise are also dis- 
cussed. 
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310 (SAND—80-2096C) Environmental studies data 
base: development and data synthesis activities of the US 
Subseabed Disposal Program. Gomez, L.S.; Hesssler, R.R.; 
Jackson, D.W.; Marietta, M.G.; Smith, K.L. Jr.; Yayanos, 
A.A. (Sandia Labs., Albuquerque, NM (USA); Scripps In- 
stitution of Oceanography, La Jolla, CA (USA); Concepts 
Development, Inc., Albuquerque, NM (USA)). 1980. Con- 
tract AC04-76DP00789. 25p. (CONF-801063—3; IAEA- 
SM—248/142). NTIS, PC A02/MF AO1. 

From International symposium on the impacts of radionu- 
clide releases into the marine environment; Vienna, Austria (6 Oct 
1980). 

, The US Subseabed Disposal Program is assessing the scien- 
tific feasibility of subseabed emplacement of high-level nuclear 
wastes. Studies of disposal methods and of the barriers to radionu- 
clide migration (canister, waste form and sediment) suggest that en- 
vironmental information will be needed to address the impact of ac- 
cidental release of radionuclides in the deep sea. Biological, physi- 
cal, and geochemical data are being collected from field and labora- 
tory studies as well as from literature searches. These data are 
being analyzed using a multicompartmenta! radionuclide transport 
model and appropriate physical oceanographic models. The data in- 
tegrated into this framework will help answer two questions: what 
are the environmental effects of radionuclides which may be re- 
leased in the deep sea, and what are the effects of such a release 
upon man. 


311 (SAND—80-2414C) Bell Canyon test and results. 
Christensen, C.L.; Hunter, T.O. (Sandia National Labs., Al- 
buquerque, NM (USA)). 1980. Contract AC04-76DP00789. 
9p. (CONF-801124—3). NTIS, PC A02/MF AOI. 

From 3. annual meeting of the Materials Research Society; 
Boston, MA, USA (17 Nov 1980). 

The purposes of the Borehold Plugging Program are: to 
identify issues associated with sealing boreholes and shafts; to estab- 
lish a data base from which to assess the importance of these issues; 
and to develop sealing criteria, materials, and demonstrative test for 
the Waste Isolation Pilot Plant (WIPP). The Bell Canyon Test de- 
scribed in this report is one part of that program. Its purpose was 
to evaluate, in situ, the state of the art in borehole plugs and to 
identify and resolve problems encountered in evaluating a typical 
plug installation in anhydrite. The test results are summarized from 
the work of Peterson and Christensen and divided into two por- 
tions: system integrity and wellbore characterization tests prior to 
plug installation, and a series of tests to evaluate isolation character- 
istics of the 1.8-m-long plug. Conclusions of the Bell Canyon Test 
are: brine and fresh-water grouts, with acceptable physical proper- 
ties in the fluid and hardened states, have been developed; the field 
data, taken together with laboratory data, suggest that the predomi- 
nant flow into the test region occurs through the cement plug/bor- 
ehold interface region, with lesser contributions occurring through 
the wellbore damage zone, the plug core, and the surrounding un- 
disturbed anhydrite bed; and the 1.8-m-long by 20-cm-diameter 
grout plug, installed in anhydrite at a depth of 1370 m in the AEC- 
7 borehole, limits flow from the high pressure Bell Canyon aquifer 
to 0.6 liters/day. 


312 (UCID—17893) Disruptive event uncertainties in a 
perturbation approach to nuclear waste repository risk analy- 
sis. Harvey, T.F. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Sep 1980. Contract W-7405-ENG- 
48. 59p. NTIS, PC A04/MF AOI. 

A methodology is developed for incorporating a full range 
of the principal forecasting uncertainties into a risk analysis of a nu- 
clear waste repository. The result of this methodology is a set of 
risk curves similar to those used by Rasmussen in WASH-1400. The 
set of curves is partially derived from a perturbation approach to 
analyze potential disruptive event sequences. Such a scheme could 
be useful in truncating the number of disruptive event scenarios and 
providing guidance to those establishing data-base development pri- 
orities. 


313 (UCRL—83995) Thermal analysis for a spent reac- 
tor fuel storage test in granite. Montan, D.N. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Sep 
1980. Contract W-7405-ENG-48. 1lp. (CONF-801124—8). 
NTIS, PC A02/MF AOl. 





05 NUCLEAR FUELS 
0520 Waste Management 


From 3. annual meeting of the Materials Research Society; 


Boston, MA, USA (17 Nov 1980). 

A test is conducted in which spent fuel assemblies from an 
operating commercial nuclear power reactor are emplaced in the 
Climax granite at the US Department of Energy’s Nevada Test 
Site. In this generic test, 11 canisters of spent PWR fuel are em- 
placed vertically along with 6 electrical simulator canisters on 3 m 
centers, 4 m below the floor of a storage drift which is 420 m 
below the surface. Two adjacent parallel drifts contain electrical 
heaters, operated to simulate (in the vicinity of the storage drift) 
the temperature fields of a large repository. This test, planned for 
up to five years duration, uses fairly young fuel (2.5 years out of 
core) so that the thermal peak will occur during the time frame of 
the test and will not exceed the peak that would not occur until 
about 40 years of storage had older fuel (5 to 15 years out of core) 
been used. This paper describes the calculational techniques and 
summarizes the results of a large number of thermai calculations 
used in the concept, basic design and final design of the spent fuel 
test. The results of the preliminary calculations show the effects of 
spacing and spent fuel age. Either radiation or convection is suffi- 
cient to make the drifts much better thermal conductors than the 
rock that was removed to create them. The combination of radi- 
ation and convection causes the drift surfaces to be nearly isother- 
mal even though the heat source is below the floor. With a nominal 
ventilation rate of 2 m°/s and an ambient rock temperature of 23°C, 
the maximum calculated rock temperature (near the center of the 
heat source) is about 100°C while the maximum air temperature in 
the drift is around 40°C. This ventilation (1 m*/s through the main 
drift and 1/2 m*/s through each of the side drifts) will remove 
about 1/3 of the heat generated during the first five years of stor- 
age. 


314 (UCRL—84153) Three-dimensional thermal analy- 
sis of a baseline spent fuel repository. Altenbach, T.J.; 
Lowry, W.E. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 5 Jun 1980. Contract W-7405-ENG- 
48. 9p. (CONF-801102—14). NTIS, PC A02/MF AOl1. 

From ASME winter annual meeting; Chicago, IL, USA (16 
Nov 1980). 

A three-dimensional thermal analysis has been performed 
using finite difference techniques to determine the near-field re- 
sponse of a baseline spent fuel repository in a deep geologic salt 
medium. A baseline design incorporates previous thermal modeling 
experience and OWI recommendations for areal thermal loading in 
specifying the waste form properties, package details, and emplace- 
ment configuration. The base case in this thermal analysis considers 
one 10-year old PWR spent fuel assembly emplaced to yield a 36 
kw/acre (8.9 w/m*) loading. A unit cell model in an infinite array 
is used to simplify the problem and provide upper-bound tempera- 
tures. Boundary conditions are imposed which allow simulations to 
1000 years. Variations studied include a comparison of ventilated 
and unventilated storage room conditions, emplacement packages 
with and without air gaps surrounding the canister, and room cool- 
down scenarios with ventilation following an unventilated state for 
retrieval purposes. At this low power level ventilating the emplace- 
ment room has an immediate cooling influence on the canister and 
effectively maintains the emplacement room floor near the tempera- 
ture of the ventilating air. The annular gap separating the canister 
and sleeve causes the peak temperature of the canister surface to 
rise by 10°F (5.6°C) over that from a no gap case assuming perfect 
thermal contact. It was also shown that the time required for the 
emplacement room to cool down to 100°F (38°C) from an unventi- 
lated state ranged from 2 weeks to 6 months; when ventilation initi- 
ated after times of 5 years to 50 years, respectively. As the work 
was performed for the Nuclear Regulatory Commission, these re- 
sults provide a significant addition to the regulatory data base for 
spent fuel performance in a geologic repository. 


315 Hazardous high-level radioactive waste disposal in 
geologic formations. Neiheisel, J.; Holcomb, W.F. (Environ- 
mental Protection Agency, Washington, DC). pp 183-202 of 
Toxic and hazardous waste disposal. Volume 3. Impact of 
legislation and implementation on disposal management 
practices. Pojasek, R.B. (ed.). Ann Arbor, MI; Ann Arbor 
Science Publishers, Inc. (1980). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 
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An overview is presented of the characteristics of the major 
candidate lithologies for high-level radioactive waste disposal in 
deep geologic formations. Salt (domes or bedded strata), basalt, 
granite and shale are candidate lithologies for the first high-level ra- 
dioactive waste continental repository in the US, which is estimated 
to be constructed sometime between 1988 and 1995 in a deep geo- 
logic formation. The site selection will undoubtedly be inland from 
the west coast global plate boundary and within tectonically stable 
regions free of volcanic or excess earthquake activity, and avoiding 
regions apt to experience secular changes within the next million 
years. The lithologic candidates vary widely in intrinsic properties, 
although low permeability to avoid groundwater transport of ra- 
dionuclides from the repository is similarily minimal for all poten- 
tial lithologies. The inherent dryness of thick, massive salt domes in 
the most stable portion of the North American continent and the 
high plasticity, high thermal conductivities, and strain hardening 
capabilities of the salt domes are attractive features for a repository. 
Basalt and granite are the candidate lithologies which have greater 
mechanical strength and higher sorption capabilities than salt, but 
are otherwise of lower thermal conductivity, poorer plasticity, and 
higher mining costs. They are also fracture prone and have no self- 
sealing properties. Shale is widespread on the continent and com- 
bines properties of high plasticity and high sorption as attractive 
features for the repository. However, the effects of thermal loading 
are not understood, and some of the clay minerals (montmorillon- 
ite) release loosely bound waters at relatively low temperatures 
(100°C); the resulting fracturing could increase permeability. 


0530 Environmental Aspects 


REFER ALSO TO CITATION(S) 283, 298, 310, 1326, 1336 


316 (LA—8539-PR) Fission product release. Progress 
report, April 1-June 30, 1980. Norris, A.E. (comp.). (Los 
Alamos Scientific Lab., NM (USA)). Sep 1980. Contract W- 
7405-ENG-36. 23p. (QNWI/Sub—80/E511-01200-7). NTIS, 
PC A02/MF AOl. 

The analysis of data collected from nuclear waste leaching 
experiments is under way to determine what differences are impor- 
tant when one spent fuel element wafer is leached under aqueous 
reducing conditions while the other is leached under oxidizing con- 
ditions. The concentrations of radioactive species in the leachant 
solutions are being investigated in terms of dissolution congruent 
with that of the UO. matrix and, for the lanthanide and actinide 
elements, in terms of precipitation reactions that result in limiting 
the concentrations of the species in solution. The concentrations of 
uranium and plutonium is solution under reducing conditions, how- 
ever, are much higher than would be expected from the oxygen fu- 
gacity of the leachant derived from the measured Eh value. It is 
inferred that the actual reducing conditions in this pH 4 solution 
were much more oxidizing than desired for the experiment. The 
solubility of pure uraninite measured in deionized water was used in 
conjunction with thermodynamic calculations to infer that the 
oxygen fugacity in the apparatus, which differed from that used for 
the spentfuel leaching, was ~ 10°°° bars and that CO, was either 
absent or present in such low concentrations that the UO» solubility 
was not appreciably affected. 14 figures. 


0540 Health And Safety 


317 (DPSPU—79-124-1) Safety analysis report: pack- 
ages. Pu oxide and Am oxide shipping cask (Packaging of fis- 
sile and other radioactive materials. Final report. Chalfant, 
G.G. (comp.). (Du Pont de Nemours (E.I.) and Co., Aiken, 
SC (USA). Savannah River Lab.). May 1980. Contract 
AC09-76SR00001. 337p. NTIS, PC A15/MF AOl1. 

The PuO: cask or SP 5320-2 and 3 cask is designed for sur- 
face shipment of americium or plutonium. The cask design was 
physically tested to demonstrate that it met the criteria specified in 
US ERDA Manual Chapter 0529, and Chapter I, Interstate Com- 
merce Commission. The package has been assessed for transport of 
up to 357 grams of plutonium (403 grams PuO» powder) and up to 
176 grams of americium (200 grams AmOz2 powder), having a maxi- 
mum decay heat of 203 watts. Criticality evaluation alone would 
allow the shipment as Fissile Class II but the radiation level of the 
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cask, measured at the time of shipment, may exceed 50 mrem/h at 
the surface and require shipment as Fissile Class III. Sample calcu- 
lations address only the more restrictive of the two materials, 
which in most cases is 7°*PuQs. 


318 (SAND—80-0794C) Alara assessment of spent fuel 
and nuclear waste transportation systems. Sutherland, S.H. 
(Sandia National Labs., Albuquerque, NM (USA)). 1980. 
Contract AC04-76DP00789. 2Ip. (CONF-801115—6). 
NTIS, PC A02/MF AO1. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

The effects of ALARA (as low as reasonably achievable) on 
transportation system costs were evaluated for LWR spent fuel, 
high-level commercial and defense wastes, and remotely handled 
TRU waste. Three dose rate specifications were used: 10 mrem/h 
at 2m, 5 mrem/h, and 2 mrem/h. The evaluation was done for 
wastes and LWR spent fuel 1, 3, 5, and 10 years old. Gamma shield 
materials were depleted uranium, lead, and steel; the neutron shield 
material was water. Results for a 7-element PWR cask show that 
uranium shieldiag is the lightest, and that the increased weight of 
the low dose rate casks results in 1 to 2 million dollars increase in 
lifetime transportation costs. 6 figures, 3 tables. (DLC) 


0550 Regulations 


319 (CONF-800943—19(Draft)) Operational facility-in- 
tegrated computer system for safeguards. Armento, W.J.; 
Brooksbank, R.E.; Krichinsky, A.M. (Oak Ridge National 
Lab., TN (USA)). 1980. Contract W-7405-ENG-26. 16p. 
NTIS, PC A02/MF AOI. 

From National topical meeting of fuel cycles for the 80's; 
Gatlinburg, TN, USA (29 Sep 1980). 

A computer system for safeguards in an active, remotely op- 
erated, nuclear fuel processing pilot plant has been developed. This 
sytem maintains (1) comprehensive records of special nuclear mate- 
rials, (2) automatically updated book inventory files, (3) material 
transfer catalogs, (4) timely inventory estimations, (5) sample trans- 
actions, (6) automatic, on-line volume balances and alarmings, and 
(7) terminal access and applications software monitoring and log- 
ging. Future development will include near-real-time SNM mass 
balancing as both a static, in-tank summation and a dynamic, in-line 
determination. It is planned to incorporate aspects of site security 
and physical protection into the computer monitoring. 


320 (PNL—3525(Vol.1)) Advanced training course on 
state systems of accounting for and control of nuclear materi- 
als. Voluine I. Program for technical assistance to IAEA safe- 
guards. Sorenson, R.J.; Schneider, R.A. (Battelle Pacific 
Northwest Labs., Richland, WA (USA); Exxon Nuclear 
Co., Inc., Richland, WA (USA)). 1979. Contract AC06- 
76RLO1830. 616p. (ISPO—116(Vol.1)). NTIS, PC A99/MF 
AOl. 

Purpose of the course was to provide practical training in 
the implementation and operation of a national system of account- 
ing for and control of nuclear materials in a bulk processing facili- 
ty. in the contexi of international safeguards. This course extends 
the training received in the basic course on State Systems of Ac- 
counting for and Control of Nuclear Materials to a practical, illus- 
tre*ive example utilizing the Exxon Nuclear low enriched uranium 
fabrication plant. Volume I of this manual contains the text of the 
presentations following the outline of the syllabus. Sample problems 
and answers are also included, along with some visual aids 


321 (PNL—3525(Vol.2)) Advanced training course on 
state systems of accounting for and control of nuclear materi- 
als. Volume II. Visual aids. Sorenson, R.J.; Schneider, R.A. 
(Battelle Pacific Northwest Labs., Richland, WA (USA); 
Exxon Nuclear Co., Inc., Richland, WA (USA)). 1979. Con- 
tract AC06-76RL01830. 279p. (ISPO—116(Vol.2)). NTIS, 
PC Al3/MF AOI. 

Purpose of the course was to train in the accounting and 
control of nuclear materials in a bulk processing facility, for inter- 
national safeguards. The Exxon low enriched uranium fabrication 
plant is used as an example. This volume contains visual aids used 
for the presentation. (DLC) 


06 FUSION FUELS 
0602 Processing 


322 (SAND—80-2352C) Assessment of methods for 
evaluating adequacy of physical protection systems. Chap- 
man, L.D. (Sandia National Labs., Albuquerque, NM 
(USA)). 1980. Contract AC04-76DP00789. lip. (CONF- 
801026—5). NTIS, PC A02/MF AOl1. 

From ANS workshop on power plant security; Chicago, IL, 
USA (5 Oct 1980). 

Generally, the scope of a safeguards evaluation model can 
efficiently address one of two issues: (1) global safeguards effective- 
ness or (2) vulnerability analysis for individual scenarios. A brief 
description of the variety of models developed in these areas is dis- 
cussed. Current generation models are described along with an as- 
sessment of their utility and a brief look at future techniques for 
evaluation will be noted. 


06 FUSION FUELS 
0602 Processing 


323 Microsphere thermal deformeter. Koo, J.C. (Uni- 
versity of California, Lawrence Livermore Laboratory, 
Livermore, California 94550). W-7405-ENG-48. Rev. Sci. In- 
strum.; 51: No. 10, 1407-1409(Oct 1980). 

We have developed a highly sensitive thermal deformeter 
for measuring submicron variations in the dimensions of glass mi- 
crospheres as a function of temperature. This allows us to deter- 
mine the maximum temperature at which these microspheres can be 
DT (deuterium and trituium) filled through permeation without 
nonreversible deformation in the preparation of inertial confinement 
fusion targets. 


324 Mass spectrometer determination of argon contents 
in laser fusion target pellets. Ward, C.M. (California Univ.., 
Livermore (USA). Lawrence Livermore Lab.); Bergquist, 
L.E. (Martin Marietta Corp., Denver, CO (USA)). J. Nucl. 
Mater.; 85: No. 86, 117-120(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

A system for measuring argon contents in individual laser 
fusion targets using a getter pumped closed volume quadrupole 
mass spectrometer has been developed. Accuracy of 10% can be 
obtained, limited by the calibration standard and electron multiplier 
drift. Measurements are simple. unambiguous and can be performed 
at up to one per hour with a sensitivity equivalent to | x 10*Pa (01 
atm) argon in a 140 wm internal diameter sphere 


325 Method for the mass production of ICF targets. 
Wise, K.D.; Jackson, T.N.; Masnari, N.A., Robinson, M.G. 
(Michigan Univ., Ann Arbor (USA). Dept. of Electrical 
and Computer Engineering); Solomon, D.E.; Wuttke, G.H.; 
Rensel, W.B. (KMS Fusion, Inc., Ann Arbor, MI (USA)). 
J. Nucl. Mater.; 85: No. 86, 103-106(Dec 1979). 

From |. topical meeting on fusion reactor materials: Miami 
Beach, FL (29 - 31 Jan 1979) 

The application of semiconductor process technology to the 
manufacture of inertial-confinement fusion targets is described. The 
use of optical and electron-beam lithography together with silicon 
etching technology allows the reproducible fabrication of a variety 
of target configurations for research and may provide a means for 
the high-volume production of low-cost targets for commercial rc 
actor systems 


326 Chemical processing of liquid lithium fusion reac- 
tor blankets. Weston, J.R.; Calaway, W.F.; Yonco. R.M:: 
Hines, J.B.; Maroni, V.A. (Argonne Natl Lab, Ill). Proc.. In- 
tersoc. Energy Convers. Eng. Conf.; 2: No. 799CH1477-9. 1572- 
1576(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference: Boston 
MA. USA (5 Aug 1979) 

A 50-gallon-capacity lithium loop constructed mostly from 
304L stainless steel has operated for over 6000 hours at tempera- 
tures in the range from 360 to 480/degree/C. This facility. the 
Lithium Processing Test Loop (LPTI >. is being used to develop 
processing and monitoring technology for liquid lithium fusion re 
actor blankets. 15 refs. 








06 FUSION FUELS 
0602 Processing 


327 Removal of bred tritium from solid lithium com- 
pounds in fusion reactor systems. Wiswall, R.; Wirsing, E.; 
Hong, K.C. (Brookhaven Natl Lab, Upton, NY). Proc., In- 
tersoc. Energy Convers. Eng. Conf.; 2: No. 79CH1477-9, 1583- 
1589(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

The objective of this work is to specify an optimum com- 
pound or alloy; to describe methods of synthesizing it and incorpo- 
rating it, with or without diluents, into blanket modules; and to be 
able to predict its long-term behavior under operating conditions. 
The main part of the experimental work consisted of measurements 
of the rate of removal of tritium from samples of lithium com- 
pounds that had been irradiated with thermal neutrons. 4 refs. 


0603 By-products 


REFER ALSO TO CITATION(S) 366, 373. 1692 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 


328 (BNL—28301) Advances in the helium-jet coupled 
on-line mass separator RAMA. Moltz, D.M.; Aysto, J.; 
Cable, M.D.; Parry, R.F.; Haustein, P.E.; Wouters, J.M.; 
Cerny, J. (Brookhaven National Lab., Upton, NY (USA); 
California Univ., Berkeley (USA)). 1980. Contract AC02- 
76CHO00016. 11p. (CONF-800870—3). NTIS, PC A02/MF 
AOl. 

From 10. international conference on electromagnetic iso- 
tope separators; Zinal, Switzerland (31 Aug 1980). 

General improvements to the on-line mass separator RAMA 
(Recoil Atom Mass Analyzer) have yielded a greater reliability and 
efficiency for some elements. A new utilitarian helium-jet chamber 
has been installed to facilitate quick target and degrader foil 
changes in addition to a new ion source holder. A higher efficiency 
hollow-catlode, cathode-extraction ion source, for lower melting 
point elements (< 1200°C) has also been designed. Tests with the 
beta-delayed proton emitter *’Ca showed a factor of five increase 
in yield over the old hollow-cathode, anode-extraction source. A 
differentially-pumped-tape drive system compatible with both y-y 
and B-y experiments has been incorporated into the general detec- 
tion system. All major operating parameters will soon be monitored 
by a complete stand-alone microprocessor system which will even- 
tually be upgraded to a closed-loop control system. 


0702 Radiation Sources 


329 (AD—911945) Incipient leak detection using radio- 
active krypton 85. Technical report, Jan 1971-Apr 1972. 
Dixon, P.D. (Edgewood Arsenal, MD (USA)). Jun 1973. 
29p. NTIS, PC A03/MF AOI. 

In this study, a meihod for detecting incipient leakage in 
stored munitions was investigated using an inert radioactive gas, 
krypton 85, as the inspecting medium. Krypton 85. a beta particle 
and gamma radiation emitter, pervaded small fissures and corrosion 
pits which progressed with time. When these defects came suffi- 
ciently close to the containers’ outer surfaces, the relative attenu- 
ation of beta particles provided the mechanism for defect detection. 
Both simulated and natural corrosion were detected and measured 
in test standards. In a surveillance program, closed end-items were 
monitored from the time of fabrication, and natural corrosion pits 
were located and measured when pitting had penetrated less than 
20% of the items’ thickness in areas of interest. This process is con- 
sidered to have significant potential for detecting incipient leakage. 
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0703 Isotopic Power Supplies 


330 Snap 19 performance update for Pioneer and 
Viking missions. Goebel, C.J.; Putnam, L.R. (Teledyne 
Energy Syst, Timonium, Md). Proc., Intersoc. Energy 
Convers. Eng. Conf.; 2: No. 79CH1477-9, 1476-1479(1979). 
(CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

SNAP 19 thermoelectric generators provide electrical power 
for four of NASA's missions to the outer planets. They are Pioneer 
10, the first Earth-launched object to fly by Jupiter and leave our 
solar system, Pioneer 11, targeted to fly through the rings of 
Saturn, and two Viking landers, which are still active on the sur- 
face of Mars. The radioisotope thermoelectric generator (RTG) 
performance model considers specific RTG material properties and 
the effects of environmental deviations. Results are compared with 
telemetry data from the Pioneer flights and show good agreement. 


331 (COO—4299-038(Rev.A)) Dynamic Isotope Power 
System: technology verification phase, program plan, 1 Octo- 
ber 1978. (Sundstrand Corp., Rockford, IL (USA). Sund- 
strand Energy Systems). 15 Jan 1979. Contract AC02- 
77ET33001. 33p. NTIS, PC A03/MF AOl1. 

The technology verification phase program plan of the Dy- 
namic Isotope Power System (DIPS) project is presented. DIPS is 
a project to develop a 0.5 to 2.0 kW power system for spacecraft 
using an isotope heat source and a closed-cycle Rankine power- 
system with an organic working fluid. The technology verification 
phase’s purposes are to increase the system efficiency to over 18%, 
to demonstrate system reliability, and to provide an estimate for 
flight test scheduling. Progress toward these goals is reported. 
(LCL) 


332 (DOE/ET/33001—T1) Kilowatt Isotope Pewer 
System: component test procedure for the Ground Demonstra- 
tion System Radiator Bypass Valve. (Sundstrand Corp., 
Rockford, IL (USA). Sundstrand Energy Systems). 14 Jul 
1977. Contract AC02-77ET33001. 23p. NTIS, PC A02/MF 
AOl. 

The equipment and procedures to be used to demonstrate 
the bypass flow characteristics of the Radiator Bypass Valve, P/N 
720990, in the Kilowatt Isotope Power System are described. 
(LCL) 


333 (DOE/ET/33001—T2) Kilowatt Isotope Power 
System: component report for the Ground Demonstration 
System Accumulator. Brainard, E.L. (Sundstrand Corp., 
Rockford, IL (USA). Sundstrand Energy Systems). 31 Jan 
1978. Contract AC0O2-77ET33001. 32p. NTIS, PC A03/MF 
AOl. 

The Model Number ORC1IA3A01 System Accumulator for 
the Kilowatt Isotope Power System was expulsion tested and dem- 
onstrated to be in compliance with the requirements of Sundstrand 
Explusion Test Procedure, TP 400. Test requirements of TP 400 
were extracted from the Kilowatt Isotope Power System, Ground 
Demonstration System Test Plan. 


334 (DOE/ET/33001—T3) Kilowatt Isotope Power 
System: component test report for the Ground Demonstration 
System Alternator Stator. Brainard, E.L. (Sundstrand Corp., 
Rockford, IL (USA). Sundstrand Energy Systems). 25 Apr 
1978. Contract AC0O2-77ET33001. 163p. NTIS, PC A08/MF 
AOl. 

Results are presented of acceptance tests conducted on the 
Alternator Stator, S/N 002, for the Kilowatt Isotope Power 
System. These results show that the Alternator Stator. S/N 002 for 
the Kilowatt Isotope Power System has satisfactorily completed the 
testing set forth within Sundstrand Test Specification 2538. Test re- 
quirements of TS 2538 were extracted from the Kilowatt Isotope 
Power System, and Phase I Test Plan. 
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335 (DOE/ET/33001—T4) Kilowatt Isotope Power 
System: test procedure for the EHSA multifoil insulation. 77- 
KIPS-109. (Teledyne Energy Systems, Timonium, MD 
(USA)). 1977. Contract AC02-77ET33001. 25p. NTIS, PC 
A02/MF AOl1. 

The procedure is described for conducting the multifoil insu- 
lation meltdown test on the electrical heat source assembly 
(EHSA). The results of the tests will be used to verify the predict- 
ed sequence of events during multifoil insulation meltdown and to 
determine the ultimate steady-state temperatures of the various 
EHSA components. 


336 (DOE/ET/33001—T6) Kilowatt Isotope Power 
System. Phase I. System test report. 78-KIPS-33. (Sund- 
strand Corp., Rockford, IL (USA). Sundstrand Energy Sys- 
tems). 29 Jun 1978. Contract AC02-77ET33001. 174p. 
NTIS, PC A08/MF AOI. 

The KIPS Ground Demonstration System (GDS) was de- 
signed to simulate, as closely as possible, a Flight System Concep- 
tual Design (FSCD). No radiator was incorporated and electric 
heat sources were used in place of isotope heat sources. To mini- 
mize air in-leakage and to simulate heat losses associated with space 
Operation, the system was operated in a vacuum chamber. Initial 
testing was performed on the development system which did not 
incorporate a high performance turbine or non-condensing configu- 
ration of the cold liquid passages in certain regenerator vapor re- 
gions. After testing of the development system and retrofit to the 
GDS configuration, which included improvements in the above 
two items, the GDS was installed in the test chamber. Testing to 
date showed the GDS configuration has demonstrated a system ef- 
ficiency of greater than 15%. Satisfactory heat balances have been 
calculated on most system components, permitting evaluation of 
component performance. Certain performance deficiencies current- 
ly exist which prevented the 18% efficiency goal being attained. 
These can be corrected with further development. 


337 (DOE/ET/33001—T8) Kilowatt Isotope Power 
System: component test procedure for the ground demonstra- 
tion system jet condenser orifice performance. 77-KIPS-83. 
(Sundstrand Corp., Rockford, IL (USA). Sundstrand 
Energy Systems). 10 Aug 1977. Contract AC02-77ET33001. 
10p. NTIS, PC A02/MF AO1. 

The verification methods which shall be used in the develop- 
ment program to be conducted on the Kilowatt Isotope Power 
System (KIPS) Jet Condenser to verify adequate orifice thermal 
performance are described. The purpose of the test procedure is to 
determine which orifice elements achieve satisfactory thermal per- 
formance to assure adequacy for Ground Demonstration System 


(GDS) Testing. 


338 (DOE/ET/33001—T9) Kilowatt Isotope Power 
System. Phase II plan. Volume III. Addendum evaluation cri- 
teria. (Sundstrand Corp., Rockford, IL (USA). Sundstrand 
Energy Systems). 1977. Contract AC02-77ET33001. 139p. 
NTIS, PC A07/MF AOl1. 

Preliminary evaluation criteria for the following aspects of 
the Kilowatt Isotope Power System (KIPS) are discussed: thermal 
environment of the heat source and the equipment and materials in 
this thermal environment; start-up requirements; power degrada- 
tion; micrometeorite protection; control system; reliability and fail- 
ure made analysis; quality control; cost: and re-entry surv‘vability 


(LCL) 


339 (DOE/ET/33001—T10) Kilowatt Isotope Power 
System: component test report for the electric heat source as- 
sembly. 77-KIPS-108. Brainard, E.L. (Teledyne Energy Sys- 
tems, Timonium, MD (USA)). 2 Feb 1978. Contract AC02- 
77ET33001. 73p. NTIS, PC A04/MF AOI. 

The purpose of the acceptance testing was to demonstrate 
that the electrical heat source assembly (EHSA) has completed suf- 
ficient testing to satisfy the requirements set forth within the Kilo- 
watt Isotope Power System (KIPS) Component Test Procedure 
(No. KIPS1020304) for the electrical heat source assembly. The re- 
sults of the acceptance testing/analysis on the EHSA ?re presented. 
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340 (DOE/ET/33001—T11) Kilowatt Isotope Power 
System: test procedure for the ground demonstration system. 
77-KIPS-63. (Sundstrand Corp., Rockford, IL (USA). Sund- 
strand Energy Systems). 2 Dec 1977. Contract AC02- 
77ET33001. 85p. NTIS, PC A0OS5/MF AO1. 

This test procedure provides a detailed description of the 
verification methods which shall be used during development, per- 
formance and endurance testing to be conducted on the Kilowatt 
Isotope Power System (KIPS) Development Ground Demonstra- 
tion Systems, P/N’s 722487 and 723829 and Ground Demonstration 
System (GDS), P/N 725100. The objectives of this testing are to 
demonstrate system performance in a controlled environment; to 
verify results of performance predictions; to verify results compiled 
by component testing performed per Sundstrand Test Procedures 
and Test Specifications; and to isolate full scale operational charac- 
teristics for evaluation. 


341 (DOE/ET/33001—T12) Kilowatt Isotope Power 
System: component test specification for the ground demon- 
stration system electrical controller. 77-KIPS-60. (Sundstrand 
Corp., Rockford, IL (USA). Sundstrand Energy Systems). 
30 Jun 1977. Contract AC02-77ET33001. 20p. PC A02/MF 
AOl. 

A uniform procedure is presented for the acceptance testing 
of alternator controller in the Kilowatt Isotope Power System. 
(LCL) 


342 (DOE/ET/33001—T13) Kilowatt Isotope Power 
System: component test report for the ground demonstration 
system pump. 77-KIPS-99. Brainard, E.L. (Sundstrand 
Corp., Rockford, IL (USA). Sundstrand Energy Systems). 8 
Feb 1978. Contract AC0O2-77ET33001. 26p. NTIS, PC A03/ 
MF AOl. 

The purpose of this test was to demonstrate that the pump 
utilized for the developmental program to be conducted on the 
Kilowatt Isotope Power System (KIPS) fulfilled the requirements 
of Test Procedure 398A, Component Test Procedure for the 
Ground Demonstration System Pump. The results of the tests are 
reported. From these results it was concluded that the pump for the 
Kilowatt Isotope Power System has satisfactorily completed the re- 
quirements of Sundstrand Pump Test Procedure, TP 398A. 


343 (DOE/ET/33001—T14) Kilowatt Isotope Power 
System: test report for the radiator long and short panels. 77- 
KIPS-112. Brainard, E.L. (Teledyne Energy Systems, Ti- 
monium, MD (USA)). 1 Feb 1978. Contract AC02- 
77ET33001. 78p. NTIS, PC A05/MF AO1. 

The test procedure and results of testing conducted on the 
Kilowatt Isotope Power System (KIPS) Radiator Panels by Tele- 
dyne Energy Systems are presented. The results of the thermal 
vacuum, heat rejection capability, temperature profile and pressure 
drop characteristics testing are presented. These results show that 
the radiator panels can satisfy the test requirements of Teledyne 
Energy Systems Test Procedure number KIPS 1010300 


344 (DOE/ET/33001—T25) Kilowatt Isotope Power 
System: component test procedure for the ground demonstra- 
tion system jet condenser focusing. 77-KIPS-59. Revision A. 
(Sundstrand Corp., Rockford, IL (USA). Sundstrand 
Energy Systems). 14 Mar 1978. Contract ACO2-77ET33001 
23p. NTIS, PC A02/MF AO! 

Portions of document are illegible 

This test procedure (No. 404A) provides a detailed descrip- 
tion of the verification methods which shall be used in the develop- 
ment program to be conducted on the Kilowatt Isotope Power 
System (KIPS) Jet Condenser to fulfill the requirements of the 
Ground Demonstration Test Plan, Section 6.4. This is a revision of 
Test Procedure No. 404. 


345 (DOE/ET/33001—T26) Dynamic Isotope Power 
System: technology verification phase. Component test specifi- 
cation for the ground demonstration system alternator stator. 
79-DIPS-41. (Sundstrand Corp., Rockford, IL (USA). Sund- 
strand Energy Systems). 16 May 1979. Contract ACO2- 
77ET33001. 138p. NTIS, PC AO7/MF AOI. 
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Test procedures are formulated to ensure that the alternator 
stator, P/N 719134, satisfies the requirements set forth within the 
KIPS Technology Verification Plan. 


346 (DOE/ET/33001—T27) Dynamic Isotope Power 
System: technology verification phase. Component test proce- 
dure for the ground demonstration system jet condenser ori- 
fice performance. 79-DIPS-27. (Sundstrand Corp., Rockford, 
IL (USA). Sundstrand Energy Systems). 30 Apr 1979. Con- 
tract ACO2-77ET33001. 27p. PC A03/MF AOI. 

This test procedure provides a description of the verification 
methods which shall be used in the development program to be 
conducted on the Dynamic Isotope Power System (DIPS) Jet Con- 
denser to verify adequate orifice thermal and hydraulic perform- 
ance. The test objectives were to: verify on Dowtherm the results 
of water testing for nozzle selection, targeting and liquid jet broom- 
ing per TP-414A; characterize the condensing rate performance at 
varying lengths, velocities, and states for possible orifice configura- 
tions; and determine the sensitivity of the jet condenser to non-con- 
densable gases. 


347 (DOE/ET/33001—T28) Reliability program plan 
for the Kilowatt Isotope Power System (KIPS) technology 
verification phase. (Sundstrand Corp., Rockford, IL (USA). 
Sundstrand Energy Systems). 26 Sep 1978. Contract AC02- 
77ET33001. 2ip. NTIS, PC A02/MF AO1. 

Ths document is an integral part of the Kilowatt Isotope 
Power System (KIPS) Program Plan. This document defines the 
KIPS Reliability Program Plan for the Technology Verification 
Phase. This document delineates the reliability assurance tasks that 
are to be accomplished by Sundstrand and its suppliers during the 
design, fabrication and testing of the KIPS. 


348 (DOE/ET/33001—T29) Component test procedure 
for the ground demonstration system jet condenser focusing. 
(Sundstrand Corp., Rockford, IL (USA). Sundstrand 
Energy Systems). Jul 1977. Contract ACO2-77ET33001. 24p. 
NTIS, PC A02/MF AO1. 

This test procedure provides a detailed description of the 
verification methods which shall be used in the development pro- 
gram to be conducted on the Dynamic Isotope Power System 
(DIPS) Jet Condenser to fulfill the requirements of the Ground 
Demonstration Test Plan. The test objective is to focus the individ- 
ual elements of the injector so that the total flow will pass through 
the throat and to characterize the hydraulic performance to assure 
adequacy for Ground Demonstration System (GDS) Testing. 


349 (DOE/ET/33001—T30) Kilowatt Isotope Power 
System: component test report for the ground demonstration 
system accumulator. 77-KIPS-100. Brainard, E.L. (Sund- 
strand Corp., Rockford, IL (USA). Sundstrand Energy Sys- 
tems). 10 Oct 1977. Contract AC02-77ET33001. 3lp. NTIS, 
PC A03/MF AOl1. 

The purpose of this test was to demonstrate that the system 
accumulator for the developmental program to be conducted on 
the Kilowatt Isotope Power System (KIPS) fulfilled the require- 
ments of the test procedure (TP 400) test objectives. The results of 
the expulsion testing performed on the system accumulator are pre- 
sented 


350 (DOE/ET/33001—T31) Kilowatt Isotope Power 
System: test procedure for the radiator. 78-KIPS-4. (Tele- 
dyne Energy Systems, Timonium, MD (USA)). 1977. Con- 
tract ACO2-77ET33001. 24p. NTIS, PC A02/MF AOl1. 

The procedure for conducting performance tests of the full 
size KIPS (GDS) radiator is outlined. The main emphasis of this 
test 1s to evaluate the radiator total pressure drop characteristics. 
with a secondary objective of evaluating the in-air heat rejection 
characteristics for comparison with predicted pressure drop and 
heat transfer values. This procedure is applicable to the in-air test 
planned on the KIPS GDS radiator (KIPS1010000). The test data 
to be obtained include the inlet-to-outlet pressure drop as a function 
of fluid flow rate and the corresponding radiator surface tempera- 
ture profiles, together with inlet and outlet fluid temperatures. 
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351 (DOE/ET/33001—T32) Kilowatt Isotope Power 
System: test procedure for the radiator long and short panels. 
77-KIPS-111. (Teledyne Energy Systems, Timonium, MD 
(USA)). 1977. Contract AC02-77ET33001. 21p. NTIS, PC 
A02/MF AOl1. 

Portions of document are illegible. 

The objective of this document is to outline the procedure 
for conducting development tests of sections of the KIPS space ra- 
diator. The results of these tests will be utilized to determine the 
final design and anticipated performance characteristics of the full 
size ground demonstration system (GDS) radiator. This procedure 
is applicable to the tests planned for the short panel radiator test 
assembly (KIPS104000-009) and for the long panel radiator test as- 
sembly (KIPS104000-019). The test data to be obtained include the 
pressure drop across the header and individual radiator tube, the 
temperature profile on the panel and an estimation of the heat re- 
jection capability. The short panel test will be performed under 
vacuum and -200 +- 10°F environment. Tests on the long panel 
will be conducted under room conditions. 


352 (DOE/ET/33001—T33) Kilowatt Isotope Power 
System: component test report for the ground demonstration 
system jet condenser orifice performance. 77-KIPS-103. 
Brainard, E.L. (Sundstrand Corp., Rockford, IL (USA). 
Sundstrand Energy Systems). 8 Nov 1977. Contract AC02- 
77ET33001. 229p. NTIS, PC All/MF AOl1. 

Portions of document are illegible. 

The purpose of these tests was to determine which orifice 
elements achieved satisfactory hydraulic and thermal performance 
prior to their incorporation into the Jet Condenser Assembly. Re- 
quirements were as set forth within the Kilowatt Isotope Power 
System (KIPS) Component Test Procedure number 414 for the Jet 
Condenser Orifice Performance testing. The results of the perform- 
ance testing conducted on the Jet Condenser Orifices are presented. 
Part Number 720841 Jet Condenser Orifice Nozzle successfully 
completed the orifice screening tests. 


353 (DOE/ET/33001—T34) Dynamic Isotope Power 
System: technology verification phase. Test plan. 79-KIPS-6. 
Mohr, G.D. (Sundstrand Corp., Rockford, IL (USA). Sund- 
strand Energy Systems). 30 Nov 1978. Contract AC02- 
77ET33001. 48p. NTIS, PC A03/MF AOI. 

The objective of this document is to outline the test plan for 
the KIPS Technology Verification Program. This test plan is inclu- 
sive of component simulating (rig) testing, component testing and 
system testing. Rig testing will prove concept feasibility, measure 
basic performance and to develop the hardware necessary prior to 
initiation of GDS component part manufacture. Component testing 
will measure basic performance and verify component integrity 
prior to GDS assembly. The GDS system testing will: simulate the 
flight system operation; determine the life limiting components; 
measure performance and relate to potential system lifetime; dem- 
onstrate 18+% DC generating efficiency; and perform a 5000 h en- 
durance test with final configuration hardware. 


354 (DOE/ET/33001—T35) Kilowatt isotope power 
system phase II plan. Velume II: flight System Conceptual 
Design (FSCD). (Sundstrand Corp., Rockford, IL (USA). 
Sundstrand Energy Systems). Mar 1978. Contract AC02- 
77ET33001. 354p. NTIS, PC A16/MF AOl1. 

Portions of this document are illegible. 

The Kilowatt Isotope Power System (KIPS) Flight System 
Conceptual Design (FSCD) is described. Included are a_back- 
ground, a description of the flight system conceptual design, con- 
figuration of components, flight system performance, Ground Dem- 
onstration System test results, and advanced development tests. 


355 (DOE/ET/33001—T36) Component test procedure 
for the ground demonstration system turbine performance. 
(Sundstrand Corp.. Rockford, IL (USA). Sundstrand 
Energy Systems). Apr 1979. Contract AC02-77ET33001. 
42p. NTIS, PC A03/MF AOl1. 

This test procedure provides a detailed description of the 
verification methods which shall be used in the development pro- 
gram to be conducted on the Dynamic Isotope Power System 
(DIPS) Turbine to fulfill the requirements of the Ground Demon- 
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stration System Test Plan. The test objectives are to characterize 
turbine performance so that data can be used for turbine configura- 
tion selection and system performance evaluation during Ground 
Demonstration System (GDS) testing. 


356 (DOE/ET/33001—T37) Development test proce- 
dure for the ground demonstration system rotating seals. 
(Sundstrand Corp., Rockford, IL (USA). Sundstrand 
Energy Systems). Mar 1979. Contract AC02-77ET33001. 
21p. NTIS, PC A02/MF AOI1. 

This test procedure provides a detailed description of the 
verification methods which shall be used in the development pro- 
gram to be conducted on the Dynamic Isotope Power System 
(DIPS) rotating seals of the Combined Rotating Unit (CRU) assem- 
bly to fulfill the requirements of the Ground Demonstration System 
design criteria. The test ojectives are to characterize seal perform- 
ance so that data can be used for seal configuration selection and 
system performance evaluation during Ground Demonstration 
System (GDS) testing. The various configurations that will be 
tested and their test parameters are shown. 


357 (DOE/ET/33004—T1) Selenide isotope power 
system design review presentation, November 10-11, 1977. 
Elsner, N.B.; Chin, J. (General Atomic Co., San Diego, CA 
(USA)). 1977. Contract AT03-76ET33004. 1lp. NTIS, PC 
A02/MF AOl1. 

The status of component fabrication, assessment of vapor 
suppression systems, and the development of thermal gradient life 
tests for the selenide isotope power system are reviewed with 
charts and experimental data. (LCL) 


358 (DP-MS—80-51) Ceramic fuel pellets for isotopic 
heat sources. Rankin, D.T.; Congdon, J.W.; Livingston, 
J.T.; Duncan, N.D. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). 1980. Contract 
AC09-76SRO00001. 3lp. (CONF-801034—5). NTIS, PC 
A03/MF AO1. 

From 33. ACS Pacific Coast meeting; San Francisco, CA, 
USA (28 Oct 1980). 

The General-Purpose Heat Source (GPHS) will supply 
power for future space missions. The GPHS fuel pellets are fabri- 
cated by hot pressing a blended mixture of ***PuOQ» granules pre- 
pared from calcined plutonium oxalate. Results of a test program 
which led to the development of the production process are de- 
scribed. 


359 Meltdown characteristics of multi-foil thermal in- 
sulation. Huffman, F.N.; Matsuda, S.; Miskolezy, G.; Wang, 
C. (Thermo Electron Corp, Waltham, Mass). Proc., Intersoc. 
Energy Convers. Eng. Conf; 2: No. 79Ch1477-9, 1390- 
1395(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Radioisotope space power systems utilize Multi-Foil insula- 
tion around their heat sources in order to: minimize thermal losses, 
reduce weight, and serve as an emergency cooling system (ECS) in 
the event of a conversion system malfunction. In order to provide 
information on this complex problem, eight small-scale Multi-Foil 
assemblies were constructed to simulate heat source design options 
for Rankine and Brayton power systems. 10 refs. 


360 Application of the dynamic isotope power system 
to a multimission spacecraft. Kenney, W.D.; Prickett, W.Z.; 
Krueger, E.C. (DOE, USA). Proc., Intersoc. Energy Convers. 
Eng. Conf.; 2: No. 79Ch1477-9, 1406-1410(1979). (CONF- 
790803—). 

From 14. intersociety energy conversion conference; Boston. 
MA, USA (5 Aug 1979) 

The development of the Dynamic Isotope Power System 
was initiated by the Department of Energy with Sundstrand in 
August, 1975. After successful completion of the Phase I Program 
in July 1978, the Program entered into the current Technology 
Verification Phase. In August 1978 the Space Division of the Gen- 
eral Electric Company, under DOE sponsorship, commenced stud- 
ies for integration of this power system into a multimission space- 
craft. Integration of the power system with the spacecraft is dis- 
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cussed, and the resulting Nuclear Integrated Multimission Space- 
craft (NIMS) is presented for candidate DOD missions. 2 refs. 


361 Performance testing of thermoelectric generators 
including Voyager and LES 8/9 flight results. Garvey, L.; 
Stapfer, G. (Calif Inst of Technol, JPL, Pasadena). Proc., In- 
tersoc. Energy Convers. Eng. Conf; 2: No. 799CH1477-9, 1470- 
1475(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Several thermoelectric generators ranging in output power 
from 0.5 to 155 W have been completed or are undergoing testing. 
Representative flight performance data of LES 8/9 and Voyager 
RTG’s are presented and compared with DEGRA computer pro- 
gram based on the data observed from tests of SiGe couples, mod- 
ules and MHW generators. 9 refs 
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362 (TAC-H—80-001) Hydrogen energy: a bibliogra- 
phy with abstracts. (New Mexico Univ., Albuquerque 
(USA)). Jul 1980. 206p. Univ. of New Mexico, Technology 
Application Center, Albuquerque. 

Hydrogen Energy is a continuing bibliographic summary 
with abstracts of research and projections on the subject of hydro- 
gen as a secondary fuel and as an energy carrier. This update cites 
503 references identified during the fourth quarter of 1979. Catego- 
ries covered are: production, utilization; transmission; distribution, 
and storage; safety; and materials. 


0801 Production 


363 Method of and apparatus for producing hydrogen 
and oxygen by photoelectrically-induced electrolysis . Fowler, 
H. (to Childers-Fowler Research And Development Co). 
US Patent 4,211,620. 8 Jul 1980. Filed date 1 Jun 1979. vp. 

A method of producing hydrogen and oxygen from an elec- 
trolytic solution in an electrolytic cel] is described comprising the 
step S of: forming a relatively thin layer of the electrolytic solution 
on an anode; passing light through the relatively thin layer to 
ionize the electrolytic solution in the relatively thin layer to form 
oxygen adjacent the anode and to heat the solution in the layer; cir- 
culating the fluid in the electrolytic cell due to heating of the rela- 
tively thin layer to move the solution past a cathode electrically 
connected to the anode, preventing current from flowing from be- 
tween the cathode and anode until the potential reaches a predeter- 
mined threshold thereby generating hydrogen gas at the cathdoe 
and collecting the hydrogen gas as the gas froins at the cathode 


364 High efficiency alkaline electrolysis technology. 
Murray, J.N.; Yaffe, M.R. (Teledyne Energy Syst, Timon- 
ium, Md). Proc., Intersoc. Energy Convers. Eng. Conf.; 1: No. 
79CH1477-9, 747-751(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference: Boston. 
MA, USA (5 Aug 1979) 

Teledyne Energy Systems (TES) has been studying the 
major approaches to increasing the operating efficiency of hydro- 
gen production by de electrolysis of aqueous alkaline solutions 
This paper describes the studies on the materials considered critical 
for up to 150/degree/C operation and presents the initial data from 
the advanced electrocatalyst screening experiments with the 300 
cm/sup 2/ electrode test modules in the Applied Research Industri 
al Electrolysis System (ARIES). 9 refs 


365 Laboratory model and electrolyzer development for 
the sulfur cycle hydrogen production process. Parker. G.H.; 
Lu, P.W.T. (Westinghouse Electr Corp, Pittsburgh, Pa). 
Proc., Intersoc. Energy Convers. Eng. Conf; 1: No. 
79CH 1477-9, 752-755(1979). (CONF-790803—). 

From 14. intersocicty energy conversion conference: Boston, 
MA, USA (5 Aug 1979) 

The Sulfur Cycle Hydrogen Production Process is a hybrid 
electrochemical/thermochemical process for splitting water into 
hydrogen and oxygen. A major objective of an ongoing develop- 
ment program is to have a process development unit (PDU). oper- 
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ating at the pressures, temperatures, and performance levels desired (CPO), and autothermal steam reforming (ATR). Existing Engel- 
for a commercial unit, in service by 1983. This paper highlights hard test units were modified to carry out preliminary runs using 
recent progress with a closed cycle Laboratory Model and in elec- the first two processes. Technical analysis to support work in this 
trolyzer development activities. 3 refs. area consisted of heat and material balances constrained by equilib- 

rium considerations. In a third task, the steam reforming of metha- 


Advanced synfuel production fusion. Powell, J.R.; nol to produce hydrogen was studied over two commercial low- 
etllo J. (Brookhaven Nat] Lab, Upton, NY). Proc., Intersoc. temperature shift catalysts. Aging runs indicated good initial per- 
Energy Convers. Eng. Conf; 2: No. 79CH1477-9, 1549- formance on both catalysts, but methanol conversion started to de- 
1552(1979). (CONF-790803—). cline after a few hundred hours on stream. 


From 14. intersociety energy conversion conference; Boston, 


MA, USA (5 Aug 1979). 370 (DOE/ET/ 15383—15) Catalyst and process devel- 
The decreasing availability of fossil fuels emphasizes the opment for hydrogen preparation from future fuel cell feed- 
need to develop systems which will produce synthetic fuel to sub- stocks. Quarterly progress report, October 1, 1979-December 
stitute for and supplement the natural supply. An important first 31, 1979. Yarrington, R.M.; Feins, I.R.; Hwang, H.S.; 
step in the synthesis of liquid and gaseous fuels is the production of Mayer, C.P. (Engelhard Minerals and Chemicals Corp., 
hydrogen. Thermonuclear fusion offers a nearly inexhaustible Edison, NJ (USA). Engelhard Industries Div.). Jan 1980. 
source of energy for the production of hydrogen from water. 2 Contract AC02-78ET 15383. 3lp. NTIS, PC A02/MF AOl. 
Twelve steam reforming catalysts were evaluated using an 
aucothermal reforming bcreening dnic. Ddplicace cebcb fere rdn 


367 Studies on thePfi¥chPaTelf Wace spniting kyaeerility. The samples tested ae 
Remick. R.J.: Foh, S.E. Chicago, IL: Institute of Gas Tech- contained either base metals, precious metals, or combinations of 
7 4 / BO, 6 base and precious metals. The test was capable of distinguishing 
nology (1980). 5p. (CONF-801055— » among samples where gross variations in composition are the main 
From 5. annual thermal storage meeting; McLean, VA, USA factor; for example, catalysts containing 2% by weight precious 
(10 a * es of this program was to assess the electrochemi- metals are more active than catalysts containing 15% by weight 
cal oxidation of sulfur dioxide in relative dilute (less than 50 weight a bes Agen uy copay ros rap ay 
percent) sulfuric acid and to determine the preferred operating con- patsy aston at prwmer yaed st ‘Cue ” barre aie xh 
ditions (acid concentration, temperature, electrode materials) for pang nets Engelhard prepared ‘oni of aad ork a der 
ae “ pe shag nto en oe ee tions due to the higher density of G90C. Visual observation of the 
used catalysts show that samples containing only precious metals 


refs. 


V.A sulfuric acid concentration of 33 weight percent was chosen (Pt/Rh) did not coke during the run. The samples containing only 
for the experiments. As both anode and cathode performance - base metals (nickel, cobalt) were coked and were magnetic. Sam- 
creased with emperors we the range investigated (0 & 75°C), @ ples containing 14.5% nickel by weight with 0.5% precious metals 
temperature of 75°C or higher would appear to be optimal. Of the by weight added were not coked, were not magnetic, and had a 
five materials examined, smooth or platinized platinum gave the blue colored core as compared to the black core of the virgin sam- 
best anode kinetics for a given potential. Nevertheless, these experi- ples. Some speculation about deactivation mechanisms based on 


ments fell short of the performance goals of 200 mA/cm? at 0.5 V 
or less. Altering the anode mechanism by means of a homogeneous 


catalyst such as iodine was, therefore, considered; experiments with 
potassium iodide yielded a current density of 1C3 mA /em! at 450 - (DOE/ET/15383—18) Catalyst and process devel- 
: fs pap oy ‘ 2 opment for hydrogen preparation from future fuel cell feed- 
mV on porous carbon electrodes at 25°C in 33 weight percent acid. 
Al ' me gee stocks. Quarterly progress report, January 1, 1980-March 31, 
though such factors were not explored in this program, the au- : , : : 
thors suggest experimentation at even higher temperatures and 1980. Yarrington, R.M.; Feins, LR.; Hwang, HS. (Engel- 
a ; Bia exe + . hard Minerals and Chemicals Corp., Edison, NJ (USA). En- 
sulfur dioxide pressures, along with more sophisticated anode fabri- . . 
cation. They believe that continued cell development with inexpen- gelhard Industries Div.). Apr 1980. Contract AC02- 
coir al tage é — P 78ET15383. 28p. NTIS, PC A03/MF AOI. 
sive electrode materials can, under those conditions, meet or exceed “te : : fi adteocerty 
their initial performance goals. Catalysts are being screened to steam re orm ydrocarbons 
in an autothermal reformer (STR). Twenty-one samples have been 
G: : screened in a 1-in.-diam (ATR) reactor using No. 2 oil as the hy- 
368 ; Development of a sulfur-iodine thermochemical drocarbon feed. A series of platinum-rhodium catalysts were evalu- 
water-splitting cycle for hydrogen production. Besenbruch, ated to study the effect of varying compositions. A sample contain- 
G.; Caprioglio, G.; McCorkle, K.; Mysels, K.; Norman, J.; ing 1.7% Pt/0.3% Rh was most active but the difference among 
O'Keefe, D.; Rode, J.; Sharp, R.; Trester, P.; Yoshimoto, the samples was within the range of test variability. Development 
M. (Gen At Co, San Diego, Calif). Proc., Intersoc. Energy of a more realistic test has been started. The effect of O2/C level 
Convers. Eng. Conf; 1: No. 79CH1477-9, 737-742(1979). on the gas composition leaving the catalytic partial oxidation sec- 
(CONF-790803—). tion has been determined. The amount of unreacted oil increases as 
From 14. intersociety energy conversion conference; Boston, O:/C level decreases. The unreacted oil is more aromatic than the 
MA, USA (5 Aug 1979) : feedstock. The gas composition contains considerably more olefins 
Progress in the development of the General Atomic (GA) as the O2/C level decreases. Post-run catalyst characterization indi- 
sulfur-iodine thermochemical water-splitting cycle over the last 18 cates that the catalyst carrier does not deteriorate in the ATR test. 
months is reported in this paper. The results of the work carried A drastic decrease in CO chemisorption is noted on the Pt/Rh sam- 
out during the last year have demonstrated that thermochemical ples. This decline in CO chemisorption could either be due to metal 
water splitting by the sulfur-iodine cycle is a feasible process and sintering or to carbon deposition on the metal. Other analysis are 
have provided confidence that acceptable thermal efficiencies in the required to determine which is causing the decline in CO chemis- 
range of 50% are achievable. | ref orption. Very low coke levels were found on Pt, Rh, and Pt/Rh 
samples. Addition of Rh to nickel reduces the coke level over that 
369 (DOE/ET/15383—3) Catalyst and process devel- observed for nickel catalysts. 
opment for the H» preparation from future fuel cell feed- 
stocks. Quarterly progress report, October 1, 1978-December 372 (DOE/ET/15383—22) Catalyst and process devel- 
31, 1978. Yarrington, R.M.; Feins, I.R.; Hwang, H.S.; opment for hydrogen preparation from future fuel cell feed- 
Mayer, C.P. (Engelhard Minerals and Chemicals Corp., stocks. Quarterly report, April 1-June 30, 1980. Yarrington, 
Edison, NJ (USA). Engelhard Industries Div.). Jan 1979. R.M.; Feins, I.R.; Hwang, H.S. (Engelhard Minerals and 
Contract AC02-78ET15383. 23p. NTIS, PC A02/MF AOl. Chemicals Corp., Edison, NJ (USA). Engelhard Industries 
The work done under this contract in the last quarter of Div.). Jul 1980. Contract AC02-78ET15383. 32p. NTIS, PC 
1978 was concerned with Phase I, which involved preliminary cata- A03/MF AOl1. 
lyst and process evaluation. The processes under study are hydro- Phase II of the contract, which involved catalyst preparation 
gen assisted steam reforming (HASR), catalytic partial oxidation and evaluation, was nearly completed this quarter. Phase III, which 


these observations are made. 
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calls for the design and construction of a fuel processor, was start- 
ed. During the quarter, four types of tests were run on the small 
scale catalyst screening unit. The operating line for coke-free oper- 
ations was found to be approximately between 0.41 to 0.44 O./C 
level. Screening at lower O2/C levels led to problems with plug- 
ging. In other tests, increased severity for screening steam reform- 
ing catalysts was obtained by doubling the space velocity. Another 
series of tests were run to determine the gas composition from the 
catalytic partial oxidation (CPO) section and to evaluate two CPO 
catalysts. In the other series of tests, catalysts were aged for about 
20 hours using a propane, steam, and air mixture before testing with 
No. 2 oil for another five hours. This latter test has been used to 
study Pt/Rh catalysts made with various supports. Differences 
were readily determined for Pt/Rh supported on alpha alumina and 
Pt/Rh supported on stabilized alumina. This test method will find 
continued use in evaluating metal-support interactions. Several sam- 
ples must be evaluated by this method before aging runs are made 
in the larger unit. After leaching alumina from a used Pt/Rh cata- 
lyst, the x-ray diffraction pattern showed the presence of a Pt-Rh 
alloy in the metal residue. Experiments were run to show that the 
alloy was formed in the reactor during testing and not during cata- 
lyst preparation. A larger version of the ATR reactor has been de- 
signed and major components are on order. Completion of the con- 
struction phase is scheduled for the next quarter. 


373 CO/Hz2 production using fusion reactor heat. Klos- 
terman, E.L.; Taussig, R.T.; Cassady, P.E.; Thayer, W.T.; 
Steinhauer, L.C.; Shirazian, M.; Damon, D. (Math Sci 
Northwest Inc, Bellevue, Wash). Proc., Intersoc. Energy 
Convers. Eng. Conf.; 2: No. 79CH1477-9, 1559-1564(1979). 
(CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

This paper describes the preliminary results of an analytic 
study conducted to determine the feasibility of producing CO using 
fusion reactor heat and gas dynamic compression heating. The CO 
produced in this manner is separated out and reacted with steam in 
a “water gas shift” to form H/sub 2/, the desired end product. Key 
elements in the system include the high temperature (>2000/ 
degree/K) fusion reactor blanket, a chemical “wave reactor” where 
gas dynamic heating and cooling occur and the chemical separation 
plant. These elements are discussed with regard to key technologi- 
cal issues, design concepts and preliminary estimates of overall 
cycle efficiency. 14 refs. 


374 Method and apparatus for producing hydrogen 
using solar energy . Porter, G. (to National Research Devel- 
opment Corp (U.K.)). US Patent 4,211,621. 8 Jul 1980. Pri- 
ority date 10 Jun 1977, United Kingdom of Great Britain 
and Northern Ireland (UK), vp. 

A method is described for the collection of solar energy by 
photooxidation of water and for the conversion of such energy into 
a chemical fuel, which method comprises: (1) forming an aqueous 
solution of an absorbing substance D, a reducing substance R and 
an oxidising substance Ox, the substances D, R, and Ox being 
chosen so that upon irradiation by sunlight dissociation and photo- 
oxidation of water takes place as a result of D absorbing light and 
the resultant excited state of D reacting with R, Ox and water T 
oxidise to R to R Ox and reduce Ox to OxR; (II) causing the said 
aqueous solution to circulate in one direction around the closed 
loop of a unidrectional, continuous flow solar energy collection ap- 
paratus while irradiating the solution with incident sunlight to 
thereby cause said photo-oxidation of water; the said solar energy 
collection apparatus comprising a closed loop through which, in 
use, an aqueous solution is continuosly circulated in one direction 
only and is impinged upon by incident sunlight while circulating 
the aqueous solution continuosly in one direction around the closed 
loop, an inlet for introducing reactants into the closed loop, at least 
one first station comprising means for regenerating ox from oxr 
with liberation of hydrogen as chemical fuel, an optional at least 
one second station comprising means for regenerating R from RoX 
with concomittant release of oxygen, the said first and second sta- 
tions being interposed in the closed loop in a manner such that the 
said aqueous solution flows through the first and second stations, 
and an outlet for withdrawing products from the closed loop; (III) 
at the said first station in the closed loop, regenerating Ox from 
OxR with liberation of hydrogen as the chemical fuel; (IV) option- 
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ally at the said second station in the closed looped, regenerating R 
from RoX with concomitant release of oxygen. 


375 Dry coke quenching process . Ananievsky, M.; 
Kulakov, N.; Minasov, A.; Privalov, V.; Silka, A.; Solod- 
kov, V.; Temkin, N.; Todavchich, Z.; Zubilin, I. US Patent 
4,211,607. 8 Jul 1980. Priority date 1 Mar 1977, Union of 
Soviet Socialist Republics (USSR), vp. 

A escription is given of a dry coke quenching process com- 
prising the steps of preheating said coke to a temperature of not 
lower than 1200°C, cooling said coke to a temperature of not lower 
than 700°C by way of passing therethrough a flow of a mixture 
consisting essentially of hydrocarbons and water vapor, subsequent- 
ly cooling said coke to a temperature of not higher than 200°C by 
passing therethrough a flow of inert gas. 
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376 Hydrogen supply method . Teitel, R. US Patent 
4,211,537. 8 Jul 1980. Filed date 24 Jul 1978. vp. 

A process is described for supplying hydrog -n from a hy- 
drogen storage system including a storage means for containing hy- 
drogen; said storage means including at least one hydrogen with- 
drawal conduit connected to said storage means for discharging 
said hydrogen from said storage means, a first compartment means, 
a second compartment means and a connecting means for connect- 
ing said first compartment means to said seocnd compartment 
means, a microcavity hydrogen storage means located in said first 
compartment, said microcavity hydrogen storage means including a 
porous structure having a plurality of microcavities defined by 
closed pores surrounded by hydrogen permeable walls, said micro- 
cavities containing hydrogen under pressure encapsulated within 
the interior of their walls, said microcavities upon being heated ca- 
pable of releasing the pressurized hyudrogen encapsulated within 
their interiors; a quantity of a composition capable of forming at 
least one metal hydride when exposed to hydrogen located in said 
second compartment means, said metal hydride capable of releasing 
hydrogen when heated and absorbing hydrogen when cooled in the 
presence of hydrogen which comprises: heating said microcavities 
to cause said pressurized hydrogen to diffuse through said perme- 
able walls from the interior of said microcavities to the exterior of 
said microcavities; allowing hydrogen to transfer between said first 
and said second compartments through said connecting means: reg- 
ulating the temperature of said composition in accordance with the 
pressure of said hydrogen in said second compartment means so 
that the pressure of hydrogen within said second compartment 
means remains substantially constant; withdrawing hydrogen 
through said hydrogen withdrawal conduit for use external said hy- 
drogen storage system. 


377 Survey of liquid hydrogen container technology for 
highway vehicle fuel system applications. Escher, W.J.D.; 
Ecklund, E.E. (Foster Technol Assoc Inc, St. Johns, Mich). 
Proc., Intersoc. Evergy Convers. Eng. Conf; 1: No. 
79CH1477-9, 790-795(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference: Boston, 
MA. USA (5 Aug 1979). 

A technology-oriented survey of several recent and ongoing 
development and demonstration projects involving liquid hydrogen 
containers for fuel-system service in highway transportation sys 
tems has been conducted. A unique semiautomatic liquid hydrogen 
“service station” developed in Germany is described. The paper 
concludes with a general assessment of the state of technology of 
vehicle hydrogen containers and associated systems, including the 
identification of "pacing items”. 5 refs. 
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378 Process for producing hydrocarbons . Doi, K.; Ko- 
matsu, A.; Moroe, M.; Moroe, T. (to Takasago Perfumery 
Co Ltd (Japan)). US Patent 4,214,110. 22 Jul 1980. Priority 
date 15 Nov 1973, Japan, vp. 

A process is described for producing a hydrocarbon product 
consisting essentially of hydrocarbons having about 10 to 50 carbon 
atoms with 60% or more of said product consisting of hydrocar- 
bons containing 25 to 32 carbon atoms which comprises subjecting 
a synthetic polyisoprene rubber having 92 to 97% cis-type double 
bods to a thermally destructive distillation at about 300 to 400° C 
for about 30 minutes under a reduced pressure of about 0.1 to 5 
mm. Hg to obtain said hydrocarbon product consisting essentially 
of hydrocarbons having about 10 to 50 carbon atoms with 60% or 
more of said product consisting of hydrocarbons containing 25 to 
35 carbon atoms, said hydrocarbon product not having a bad odor 
and containing scarcely any resinous material. 


379 (DOE/PC/04717—5) Catalytic conversion of oxy- 
genated compounds to low molecular weight olefins. Progress 
report for the period March 1, 1980 to August 31, 1980. An- 
thony, R.G. (Texas A and M Univ., College Station 
(USA)). 30 Sep 1980. Contract AS02-78PC04717. 12p. 
NTIS, PC A02/MF AOl1. 

A possible route for producing low molecular weight olefins 
is to convert synthesis gas to methanol followed by conversion of 
methanol to olefins in a one-step process. During this report period 
the reaction apparatus suitable for reaction pressure of 500 psig to 
1000 psig was constructed. A preliminary trial run was performed 
for the reaction of synthesis gas over an intimate mixture of metha- 
nol synthesis catalyst and Zeolon-500 (mixture of chabasite and 
erionite). The reaction temperature, pressure and space velocity 
were 400°C, 800 psig, and 6000 hr~' (STP), respectively. The total 
carbon monoxide conversions were 15 to 24 percert. The major 
products were carbon dioxide and paraffins of C; to C;. Deactiva- 
tion of the catalyst occurred after 10 Lours. X-ray diffraction pat- 
terns of the catalyst occurred after 10 hours. X-ray diffraction pat- 
terns of the catalyst shows that crystal structure changed during 
the reaction, and the catalyst exhibited low crystallinity compared 
to synthetic erionite 


380 Methanation process . Finch, J.; Poska, F. (to 
Phillips Petroleum Co). US Patent 4,211,718. 8 Jul 1980. 
Filed date 24 Jul 1978. vp. 

A process comprises contacting a sulfur-containing feed- 
stream comprising carbon monoxide and hydrogen with a catalyt- 
ically effective amount of a supported catalyst consisting of at least 
one of iridium and rhodium under methanation conditions and in 
the presence of a finite, effective. small amount of steam sufficient 
to increase methanation activity when said activity is affected by 
sulfur poisoning so that a predominant amount of carbon monoxide 
and hydrogen in the feedstream is converted to methane. In a proc- 
ess comprising contacting a sulfur-containing feedstream of carbon 
monoxide and hydrogen with a supported catalyst consisting of at 
least one of iridium and rhodium under methanation conditions 
such that said carbon monoxide and hydrogen in said feedstream 
are converted to methane, and in which there is a loss of methana- 
tion activity caused by entry of sulfur into the feed and poisoning 
of said catalyst, the improvement for restoring methanation activity 
in situ of the sulfur-poisoned catalyst which comprises contacting 
said sulfur-poisoned catalyst under methanation conditions with a 
sulfur-free feed of carbon monoxide and hydrogen in the presence 
of steam in an amount ranging from about | to about 30 mole per- 
cent of the synthesis feed for a period of time sufficient to substan- 
tially restore the activity of said catalyst and continuing methana- 
tion by contacting said catalyst having restored methanation cata- 
lytic activity with carbon monoxide and hydrogen under methana- 
tion conditions such that a predominant amount of said carbon 
monoxide and hydrogen is converted to methane. 


ERA VOL.6,NO.1/ 54 


381 Carbohydrate conversion to carbon monoxide and 
synthetic coal. Carter, M.K. (to Envirotech Corp.). US 
Patent 4,172,886. 30 Oct 1979. Filed date 27 Feb 1976. 8p. 

A process is described for producing carbon monoxide and 
synthetic coal, a novel carbonaceous substance having coal-like 
properties, by treating carbohydrate with sulfuric acid or sulfuric 
acid and water in the absence of any appreciable gaseous oxygen. 


382 (DOE/ET/20050—T1) Liquid fuels production 
from biomass. Final report, for period ending June 30, 1980. 
Levy, P.F.; Sanderson, J.E.; Ashare, E.; Wise, D.L.; Molyn- 
eaux, M.S. (Dynatech R/D Co., Cambridge, MA (USA)). 
1980. Contract ACO2-77ET20050. 157p. NTIS, PC A08/MF 
AOl. 

The current program to convert biomass into liquid hydro- 
carbon fuels is an extension of a previous program to ferment 
marine algae to acetic acid. In that study it was found that marine 
algae could be converted to higher aliphatic organic acids and that 
these acids could be readily removed from the fermentation broth 
by membrane or liquid-liquid extraction. It was then proposed to 
convert these higher organic acids via Kolbe electrolysis to alipha- 
tic hydrocarbons, which may be used as a diesel fuel. The specific 
goals for the current program are: (1) establish conditions under 
which substrates other than marine algae may be converted in good 
yield to organic acids, here the primary task is methane suppres- 
sion; (2) modify the current 300-liter fixed packed bed batch fer- 
menter to Operate in a continuous mode; (3) change from mem- 
brane extraction of organic acids to liquid-liquid extraction; (4) op- 
timize the energy balance of the electrolytic oxidation process, the 
primary task is to reduce the working potential required for the 
electrolysis while maintaining an adequate current density; (5) scale 
the entire process up to match the output of the 300 liter fermenter; 
and (6) design pilot plant and commercial size plant (1000 tons/day) 
processes for converting biomass to liquid hydrocarbon fuels and 
perform an economic analysis for the 1000 ton/day design. 


383 (DOE/EV/10133—1) Characterization and envi- 
ronmental studies of Pompano Beach anaerobic digestion fa- 
cility. Annual report. Sengupta, S.; Gerrish, H.P.; Wong, 
K.F.; Nemerow, N.; Daly, E.L. Jr.; Farooq, S.; Chriswell, 
C. (Miami Univ., Coral Gables, FL (USA). Dept. of Me- 
chanical Engineering). Aug 1980. Contract AS05- 
78EV 10133. 247p. NTIS, PC All/MF AOI. 

Municipal solid wastes contain numerous substances of po- 
tential environmental concern. While some understanding of the 
composition of raw municipal waste and its leachate products is 
available, no information regarding characteristics of solid, liquid 
and gaseous outputs from anaerobic digestion exists. If centralized 
anaerobic digestion plants are to be environmentally viable, the 
characteristics and environmental effects of effluents from these 
plants must be acceptable. The environmental concerns are particu- 
larly acute where ground water supplies are precariously low and 
the water table is high, South Florida is such a location. A charac- 
terization and environmental study was initiated by the Resource 
Recovery Group on August 1978. The specific objectives are: (1) 
systematic characterization of solid, liquid and gaseous inputs and 
outputs; (2) investigations of leaching characteristic of output solid 
and liquid effluents, and the transport of pollutants to and through 
ground water systems; and (3) analysis of environmental and proc- 
ess parameters to obtain causal relationships. 


384 (NP—25164) Indian bio-gas resource index docu- 
mentary resources. (Tata Energy Research Inst.. Bombay 
(India)). Sep 1980. 43p. NTIS (US Sales Only), PC A03/ 
MF AOI. 

Over 210 Indian organizations including universities. re- 
search institutes, national laboratories, industries and financial 
bodies are currently engaged in furthering research and develop- 
ment, providing technical guidance, funding and extension activities 
in biogas. The present publication is a bibliographical review of 
these efforts with a view to providing a consolidated picture of the 
work done so far in the country. Over 280 references included in 
the bibliography relate to technical, economical, social and histori- 
cal aspects of biogas and its utilization. 





55 / ERA VOL. 6, NO. 1 


385 Refuse conversion to methane (refcom): a proof-of- 
concept anaerobic digestion facility. Walter, D.K.; Rines, C. 
(US DOE, Washington, DC). pp 85-92 of Proceedings of 
National Waste Processing Conference, 9th Biennial Re- 
source recovery Today and Tomorrow, 1980. New York, 
NY; American Society of Methanical Engineers (1980). 

From 9. biennial national waste process conference; Wash- 
ington, DC, USA (11 May 1980). 

The U.S. Department of Energy (DOE) is developing a 
process for the anaerobic digestion of solid waste and sewage 
sludge into methane. Known as RefCOM--Refuse Conversion to 
Methane--the DOE experimental facility in Florida can process 100 
tons of raw refuse per day with an output as high as 700,000 ft* of 
gas (CH; and CO») per day. Based on an average home natural gas 
consumption of one million ft*/year, a 1000 tons/day plant has the 
potential to meet the gas needs of over 1000 homes. The objectives 
of the RefCOM experiment are to: establish information on the 
quality and quantity of gas produced; ascertain optimum operating 
parameters for both mesophilic and thermophilic modes; evaluate 
the reliability of the techniques. 


386 Noncatalytic fluidized-bed hydroconversion of bio- 
mass to substitute natural gas. Babu, S.P.; Tran, D.Q.; 
Singh, S.P. (Inst. of Gas Technology, Chicago, IL). pp 369- 
385 of Energy from biomass and wastes IV: symposium 
papers. Chicago, IL; Institute of Gas Technology (1980). 

From Energy from biomass and wastes 4 symposium; Lake 
Buena Vista, FL, USA (21 Jan 1980). 

Preliminary process development procedures are used to in- 
vestigate the hydroconversion characteristics of Balsam Fir pucker- 
bush. This investigation is a part of IGT’s efforts to develop proc- 
esses for producing substitute natural gas (SNG) by hydrogasifica- 
tion of biomass. Results are reported from two separate sets of 
bench-scale experiments, using an autoclave and a thermobalance, 
respectively. The experimental conditions included temperatures of 
up to 1600°F, pressure of up to 300 psig in helium, hydrogen, 
steam, and equimolar hydrogen-steam and helium-steam mixtures. 
In the present experiments about 60 to 70% of the dry biomass ma- 
terial devolatilizes almost instantaneously between 750 and 950°F. 
The remainder undergoes slower steam-char reactions whose kinet- 
ics are studied using the thermobalance. Based on the results of the 
investigation IGT has submitted a proposal to the Fuels from Bio- 
mass Branch of the US Department of Energy to conduct a system- 
atic development of a noncatalytic process for producing SNG 
from biomass. The conceptual process, which we have named 
RENUGAS, uses a single-stage, fluidized-bed reactor operating at 
1500°F and 300 psig for short residence times (3 to 5 minutes). The 
performance of this reactor will be studied in a 12-inch inside-diam- 
eler process development unit. 


387 Methane production from municipal wastes in a 
100-ton-per-day plant. Walter, D.K. pp 497-507 of Energy 
from biomass and wastes IV: symposium papers. Chicago, 
IL; Institute of Gas Technology (1980). 

From Energy from biomass and wastes 4 symposium; Lake 
Buena Vista, FL, USA (21 Jan 1980). 

A proof-of-concept facility for converting municipal solid 
waste to methane has been designed, constructed and is being oper- 
ated in Pompano Beach, Florida. Earlier studies indicated that the 
process was both technically and economically feasible. The facility 
was designed to process a maximum of 100 tons per day through a 
system to remove a shredded, biodegradable material for the digest- 
ers. This material is then mixed with recycled effluent filtrate, 
steam and nutrients and digested to produce methane. Numerous 
unforeseen problems related mainly to materials handling have sur- 
faced. The process, the problems, and the progress are discussed. 


388 Development and commercialization of a slagging 
process for production of low-Btu gas from solid waste. Mark, 
S.D. Jr. (Andco Inc., Buffalo, NY). pp 577-588 of Energy 
from biomass and wastes IV: symposium papers. Chicago, 
IL; Institute of Gas Technology (1980). 

From Energy from biomass and wastes 4 symposium; Lake 
Buena Vista, FL, USA (21 Jan 1980). 

Development work began in 1969 on a slagging process for 
converting municipal solid waste to energy and an inert glassy ag- 
gregate residue. The process is called the Andco-Torrax sysiem. 
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Since that time, a demonstration plant for the process has been con- 
structed in the USA, four commercial plants have been built in 
Europe, and two other plants are currently in engineering develop- 
ment. The overall process is described briefly. A more detailed de- 
scription is provided for the primary and secondary combustion de- 
vices which comprise the principal area of technical advancement 
in the process. Possible adaptation of the process for production of 
fuel gas is noted. A review is given of the main technical problems 
which were encountered and resolved in the various plants. Esti- 
mates of the investment and operating costs are provided in USA 
terms of reference for new plants. To date, the process has only 
been applied to the destruction of municipal solid waste. In most 
cases, municipal solid waste alone was handled, but some test runs 
have been made with admixtures of sewage sludge, tires, plastics, 
waste oils or oily sludges. Information is provided on work current- 
ly underway to adapt the process to the direct handling and immo- 
bilization of nuclear waste and its associated materials. Also report- 
ed are the results of recent operations and plans to co-dispose the 
following materials in admixture with municipal solid waste; 
sewage sludge, hospital wastes, toxic wastes, tires and rubber, fly 
ash, chemical sludges, and biomass materials. A further modifica- 
tion of the process is described for releasing energy in cement kilns 
from the gasification of municipal solid waste. 


389 Production of liquid hydrocarbons by wood hydro- 
genation. Boocock, D.G.B.; McKay, D. (Univ. of Toronto, 
Ontario). pp 765-777 of Energy from biomass and wastes 
IV: symposium papers. Chicago, IL; Institute of Gas Tech- 
nology (1980). 

From Energy from biomass and wastes 4 symposium; Lake 
Buena Vista, FL, USA (21 Jan 1980). 

Fast-growing hybrid poplar has been completely converted 
into oil. The shredded wood is slurried in water and heated to 
340°C in the presence of nickel catalysts and hydrogen up to initial 
pressures of 10 MPa (1500 psi). Fresh Raney-nickel causes high hy- 
drogen uptake with the formation of considerable methane. At 
higher catalysts/wood ratios the cellulose and hemicellulose appear 
to be completely gasified. Experiments on cellulose lend support to 
this theory. Extended batch reactions show that the catalyst modi- 
fies such that hydrogen uptake decreases greatly (13.5 g/kg dry 
wood) with a concomitant decrease in methane formation, and an 
increase in carbon dioxide production. The catalyst in this form 
shows no sign of activity loss under 14 hours of use. The wood is 
completely converted to oil and some gas, 1 Kg of dry wood yield- 
ing abut 400 g of oil having an oxygen content of 10 to 12 per cent. 
The higher heating value of the oils are about 35 to 38 MJ/kg and 
their viscosities are in the range 5000 to 8000 mPa.s. In the absence 
of hydrogen the wood was converted to an oil which was barely 
fluid at room temperature, but heating values and oxygen content 
were similar to those of the oil produced in the presence of hydro- 
gen. Treatment with hydrogen caused this oil to harden indicating 
that it had olefinic unsaturation. At this time we are constructing a 
laboratory semi-continuous unit which will allow both on stream 
charging of the reactor and removal of products. 


390 Effect of gamma radiation on yields of methane 
gas from the anaerobic bacterial digestion of sewage sludge. 
Guerrero, J. (ed.). Golden, CO; Colorado Schoo! of Mines 
Publications Department (1978). 33p. (NP—25149). Colora- 
do Energy Research Inst., 2221 East Street, Golden, CO. 
Anaerobic digestion is widely employed to degrade soluble 
and insoluble organic materials in sewage sludge into the gaseous 
products carbon dioxide and methane. Previous research has estab- 
lished that gamma radiation at sufficiently high dose levels sterilizes 
the irradiated material and interacts with high molecular weight or- 
ganic substrates to produce crosslinking or degradation, or both. 
Considering the increased scarcity and price of natural gas, investi- 
gators in this preliminary research program explored the interaction 
of two wastes, sewage sludge and spent nuclear fuel rods, to deter- 
mine if a combination of processes could increase the yield or pro- 
duction rate of gas from sewage sludge. The study was designed to 
determine enhancement of methane production when radiation was 
used in conjunction with microbial action. Several conclusions can 
be stated as a result of the experiments in this research program. 
Treatment of anaerobically digested sewage sludge with gamma ra- 
diation from a cobalt 60 source for 24 hours at a dose of approxi- 
mately 0.4 M rad per hour produces very little methane from direct 
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scission of the organic material in the sludge. Sludge suspensions 
treated with the same radiation dose in the presence of excess 
oxygen consistently increased gas yield, up to 50%, from anaerobic 
bacterial digestion. Gas production increased up to 16% when air 
dried sludge was treated in an air atmosphere. When sludge suspen- 
sions were treated with a restricted access to air, decreases in gas 
production, though small (up to 26%), were noted in every case. 


391 (CONF-8010100—1) Economic analysis of small- 
scale fuel alcohol plants. Schafer, J.J. Jr. (EG and G Idaho, 
Inc., Idaho Falls (USA)). 1980. Contract AC07-761D01570. 
6p. NTIS, PC A02/MF AOI1. 

From Eastern Idaho alcohol production workshop; Idaho 
Falls, ID, USA (17 Oct 1980) 

To plan Department of Energy support programs, it is essen- 
tial to understand the fundamental economics of both the large in- 
dustrial size plants and the small on-farm size alcohol plants. EG & 
G Idaho, Inc., has designed a 25 gallon per hour anhydrous ethanol 
plant for the Department of Energy's Alcohol Fuels Office. This is 
a state-of-the-art reference plant, which will demonstrate the cost 
and performance of currently available equipment. The objective of 
this report is to examine the economics of the EG & G small-scale 
alcohol plant design and to determine the conditions under which a 
farm plant is a financially sound investment. The reference EG & 
G Small-Scale Plant is estimated to cost $400,000. Given the base- 
line conditions defined in this report, it is calculated that this plant 
will provide an annual after-tax of return on equity of 15%, with 
alcohol selling at $1.62 per gallon. It is concluded that this plant is 
an excellent investment in today’s market, where 200 proof ethanol 
sells for between $1.80 and $2.00 per gallon. The baseline condi- 
tions which have a significant effect on the economics include plant 
design parameters, cost estimates, financial assumptions and eco- 
nomic forecasts. Uncertainty associated with operational variables 
will be eliminated when EG & G's reference plant begins operation 
in the fall of 1980. Plant operation will verify alcohol yield per 
bushel of corn, labor costs, maintenance costs, plant availability and 
by-product value. 


392 Economics of ethanol from wood using GIT proc- 
ess. Roberts, R.S.; Bery, M.K.; Colcord, A.R.; O'Neil, D.J.; 
Sondhi, D.K. (Georgia Inst. of Tech., Atlanta). pp 671-683 
of Energy from biomass and wastes IV: symposium papers. 
Chicago, IL; Institute of Gas Technology (1980). 

From Energy from biomass and wastes 4 symposium; Lake 
Buena Vista, FL, USA (21 Jan 1980). 

A preliminary economic analysis was made for a plant manu- 
facturing ethanol from wood using the GIT process. The process 
utilizes dilute acid to hydrolyse hemicellulose and cellulose to pro- 
duce sugars. A unique feature of the process is the recovery of 
lignin in a pristine form. The Total Capital Investment for a 1000 
and 2000 Oven Dry Tons of Wood per Day (ODT/D) plant is 
$67,400,000 and $102,000,000 respectively. The selling price of 95% 
ethanol was estimated to be $1.83 and $1.52 per gallon ior the 1000 
and 2000 ODT/D Facilities respectively. The selling price for the 
ethanol could be substantially reduced if the pristine lignin can be 
marketed as a chemical feedstock 
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393 Process for the preparation of ammonia and heavy 
water . Mandrin, C. (to Sulzer Brothers Ltd (Switzerland)). 
US Patent 4,213,953. 22 Jul 1980. Priority date 13 May 
1976, Switzerland, vp. 

A process for the production of ammonia and heavy water 
comprises the steps of enriching a flow of water with deuterium in 
a monothermal isotropic process; supplying a first portion of the 
deuterium-enriched water to a heavy water preparation plant to 
produce heavy water and hydrogen; storing a second portion of the 
deuterium-enriched water substantially without interruption during 
the colder half of a year; electrolytically dissociating the stored 
deuterium-enriched water substantially without interruption during 
the wamer half of a year to form hydrogen; storing a portion of the 
electrolytically-produced hydrogen during said warmer half of a 
year while supplying the remainder to a synthesis circuit of a syn- 
thesizing plant and subsequently supplying the siored hydrogen to 
the synthesis circuit during said colder haif of a year; removing 
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some of the synthesis gas mixture from the synthesis circuit of the 
synthesizing plant; burning the removed synthesis gas mixture with 
air to produce a mixture consisting mainly of water and nitrogen; 
thereafter condensing and separating the water from the mixture of 
water and nitrogen; supplying the nitrogen of the mixture of water 
and nitrogen, the hydrogen from the heavy water preparation plant 
and the electrolytically-produced hydrogen to the synthesis circuit 
of the synthesizing plant to produce ammonia; and collecting deu- 
terium-depleted water resulting from said burning step and feeding 
the collected deuterium-depleted water into the monothermal proc- 
ess. 


0904 Solid Waste And Wood Fuels 


REFER ALSO TO CITATION(S) 409, 445, 457, 466 


394 Flash drying sludge derived fuel process. Headley, 
K. (to Hooker Chemicals & Plastics Corp). US Patent 
4,213,407. 22 Jul 1980. Filed date 27 Dec 1978. vp. 

A process for disposes of sewage sludge comprises the steps 
of: (A) introducing the sludge into a direct fired roller mill for 
drying, pulverizing, and classification, thereby producing a dried 
product and a water vapor containing exhaust gas, (B) conveying 
said produce from the mill by the vapor exhaust gas stream of the 
mill to a product collector wherein a portion of said product is re- 
moved and supplied to a furnace as fuel, (C) superheating said 
vapor exhaust gas stream leaving the product collector prior to in- 
jection into said furnace by heat exchange in a vapor preheater 
with the furnace exhaust gases, and (D) conducting a portion of 
said furnace exhaust gases to said mill for heating and drying said 
sludge. 


395 Fuel pellets and process for producing fuel pellets 
from botanical materials. Dean, J.; Wetzig, L. US Patent 
4,211,740. 8 Jul 1980. Filed date 22 Feb 1977. vp. 

A process is described for producing pelletized fuel from 
aboreal material having a moisture content in its preprocessed form 
substantially in excess of 12 percent, said material being selected 
from the group consisting of tree bark and wood fibers, including 
the step of: (A) drying the material to be processed to a moisture 
content of approximately 12 percent; (B) grinding the dried materi- 
al to a size sufficiently small to pass through a screen having open- 
ings no greater than 95 cm.; (C) pre-heating the dried and ground 
material to within the range of 93 to 121° C but limiting the pre- 
heating and drying so as to preclude the material from reaching the 
flash point in the subsequent compaction and extrusion of the mate- 
rial; (D) continuously passing the dried, ground and preheated ma- 
terial through an extrusion die of a pelletizing mill having passage- 
ways whose diameter is approximately 635 cm.; (E) rotating said 
mill to cause compaction and extrusion of the material into and 
through the extrusion dies and thereby creating sufficent compres- 
sion and friction to generate heat sufficent to heat the in situ resin 
and thermoplastics throughout the mass of extruded material to a 
plasticized state; (F) cooling the extruded material so that it will be 
relatively rigid; and (G) breaking the extruded and cooled material 
into random lengths to form pellets. 


396 Pyroflow: a circulating fluid bed reactor for energy 
production from biomass. Engstroem, F. (A. Ahlstroem Osa- 
keyhtioe, Karhula, Finland). pp 555-566 of Energy from 
biomass and wastes IV: symposium papers. Chicago, IL; In- 
stitute of Gas Technology (1980). 

From Energy from biomass and wastes 4 symposium; Lake 
Buena Vista, FL, USA (21 Jan 1980). 

During the period of 10 years, the fluid bed technique has 
been investigated in two pilot plants at Hans Ahlstroem Labora- 
tory. Based on the results, industrial applications have been deliv- 
ered and successfully put on stream. In 1976 the development activ- 
ities were concentrated on the circulating fluid bed technique for 
finding a technically and economically acceptable solution for 
energy production from low grade fuels. In January 1979, a steam 
generator utilizing the circulating fluid bed, i.e.. Pyroflow tech- 
nique was started up, which produced 5.7 kg/s of superheated 
steam. The second Pyroflow plant generating 7 MW/sub t/ of hot 
water for district heating went into service in October 1979. Both 
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facilities are using peat and wood wastes as fuels for energy pro- 
duction. 


13 HYDRO ENERGY 


1305 Economics And Management 


397 (DOE/TIC—11212) Annual report, 1979. (Alaska 
Power Administration, Juneau (USA)). Jul 1980. 40p. NTIS, 
PC A03/MF AOl. 

The Alaska Power Administration (APA) operates, main- 
tains, and markets power for Alaska’s two Federal hydroelectric 
projects - the 30,000-kW Eklutna Project near Anchorage and the 
47,160-kW Snettisham Project near Juneau. APA also conducts in- 
vestigations of future water and power projects as well as studies of 
transmission and power system development, all in cooperation 
with other Federal, State, and local entities. APA was established 
in June of 1967 as a unit of the Interior Department and became a 
unit of the Department of Energy on October 1, 1977. APA reports 
to the Assistant Secretary of Energy for Resource Applications. 
This report contains information and statistics on power produc- 
tion, sales, and revenue, rates and repayment, energy conservation, 
the power situation in Alaska, and the annual audit of the APA. 
(LCL) 


1307 Power Conversion Systems 


398 Hybrid hydrostatic-pneumatic power generation 
system. Cassidy, J. (to Energy Kinematics Inc). US Patent 
4,211,077. 8 Jul 1980. Filed date 11 Dec 1978. vp. 

A description is given of a method of utilizing the kinetic 
energy associated with the hydraulic head created by a dam having 
fluid stored behind its upstream side and open on its downstream 
side, comprising: (A) providing a transfer tank proximate the base 
of said dam, having air inlet means passing out of said fluid; (B) 
emptying the fluid from said transfer tank on the downstream side 
of said dam while simultaneously filling said transfer tank with air 
through said air inlet means; (C) refilling said transfer tank with 
fluid from the upstream side of the dam, through a water inlet in 
said transfer tank while isolating said air inlet means, thereby pres- 
surizing the air located in said tansfer tank; (D) storing said pressur- 
ized air in storage tank which is interconnected to said transfer 
tank; and (E) withdrawing said pressurized air from said storage 
tank to perform work. 


14 SOLAR ENERGY 


REFER ALSO TO CITATION(S) 854 


399 (DOE/CS—0050) Solar energy: program summary 
document FY 1981. (Department of Energy, Washington, 
DC (USA). Assistant Secretary for Conservation and Solar 
Energy). Aug 1980. 376p. NTIS, PC A17/MF AO1. 

An overview of the US Department of Energy Solar Energy 
Program in the Office of the Assistant Secretary for Conservation 
and Solar Energy is presented. The solar technologies are biomass 
energy systems, photovoltaic energy systems, wind energy conver- 
sion systems, solar thermal power, ocean systems, agricultural and 
industrial process heat, active solar heating and cooling, and passive 
and hybrid solar heating and cooling. The status of the solar pro- 
grams in each of these technology areas is reviewed, and proposed 
FY 1981 activities are presented. Also, the Solar Energy Program 
is described by functional breakdown including technology base; 
environment, health, and safety and social impact; market analysis; 
technology development; systems development; market tests and 
applications; market development and training; and international 
solar programs. Appendices include markets and applications for 
solar technologies, solar resources, solar energy policy and related 
legislation, and geographic distribution of research activities. 
(WHK) 


400 Principles of solar engineering. Kreith, F.; 
Kreider, J.F. Washington, DC; Hemisphere Publishing Cor- 
poration (1978). 790p. 


14 SOLAR ENERGY 
1401 Resources And Availability 


Combining a basic technical understanding with an apprecia- 
tion of the economic aspects of utilizing nonrenewable energy 
sources, the authors present the results of pioneering research work 
in the problems of solar energy conversion. Beginning with the fun- 
damentals of heat transfer and solar radiation, this text proceeds to 
applications that stress systems analysis and modeling with compo- 
nent interactions. Included are detailed thermal and optical analyses 
of ten solar collector types, both concentrating and nonconcentrat- 
ing, assessments of the economic impact of solar systems through 
discounted cash-flow analysis, life-cycle costs, and cost-benefit anal- 
ysis and optimization. Practical examples are provided throughout 
to illustrate principles and concepts as they are presented. Exten- 
sive appendices offer the most recent data on insolation and avail- 
ability of solar radiation, solar and weather maps, and tables of re- 
quired mathematical functions and thermophysical properties. All 
basic material is in SI units, with some solved problems in English 
units for the working engineer. For the engineering student and 
practicing engineer, this is an unusually effective guide to the tech- 
nical analysis of solar energy applications and an invaluable refer- 
ence to the thermal applications of solar energy and their economic 
evaluation. 


1401 Resources And Availability 


401 (DOE/CS/20160—O(Vol.3)) Site insolation and 
wind power characteristics: technical report Southern region. 
(Northrop Services, Inc., Huntsville, AL (USA)). Aug 1980. 
Contract ACO1-77ET20160. 270p. NTIS, PC Al2/MF AOI. 

This phase of the Site Insolation and Wind Power Charac- 
teristics Study was performed to provide statistical information on 
the expected future availability of solar and wind power at various 
sites in the Southern Region of the US Historic data (SOLMET), at 
28 National Weather Service stations with hourly solar insolation 
and collateral meteorological information, were interrogated to pro- 
vide an estimate of future trends. Solar data are global radiation in- 
cident on a horizontal surface, and wind data represent wind power 
normal to the air flow. Selected insolation and wind power condi- 
tions were investigated for their occurrence and persistence, for de- 
fined periods of time, on a monthly basis. Global horizontal insola- 
tion is related to inclined surfaces at each site. Ratios are provided, 
monthly, for multiplying global insolation to obtain insolation esti- 
mates on south-facing surfaces inclined at different angles with re- 
spect to the horizontal. Also, joint probability distribution tables are 
constructed showing the number of occurrences, out of a finite 
sample size, of daily average solar and wind power within selected 
intervals, by month. Information of this nature is intended as an aid 
to preliminary planning activities for the design and operation of 
solar and wind energy utilization and conversion systems. 


402 (DOE/CS/20160—01(Vol.4)) Site insolation and 
wind power characteristics: technical report Midwest region. 
(Northrop Services, Inc., Huntsville, AL (USA)). Aug 1980. 
Contract ACO1-77ET20160. 220p. NTIS, PC A10/MF AOl1. 

This phase of the Site Insolation and Wind Power Charac- 
teristics Study was performed to provide statistical information on 
the expected future availability of solar and wind power at various 
sites in the Midwest Region of the US Historic data (SOLMET), at 
22 National Weather Service stations with hourly solar insolation 
and collateral meteorological information, were interrogated to pro- 
vide an estimate of future trends. Solar data are global radiation in- 
cident on a horizontal surface, and wind data represent wind power 
normal to the air flow. Selected insolation and wind power condi- 
tions were investigated for their occurrence and persistence, for de- 
fined periods of time, on a monthly basis. Global horizontal insola- 
tion is related to inclined surfaces at each site. Ratios are provided, 
monthly, for multiplying global insolation to obtain insolation esti- 
mates on south-facing surfaces inclined at different angles with re- 
spect to the horizontal. Also, joint probability distribution tables are 
constructed showing the number of occurrences, out of a finite 
sample size, of daily average solar and wind power within selected 
intervals, by month. Information of this nature is intended as an aid 
to preliminary planning activities for the design and operation ot 
solar and wind energy utilization and conversion systems. 





14 SOLAR ENERGY 
1401 Resources And Availability 


403 (DOE/CS/20160—01(Vol.5)) Site insolation and 
wind power characteristics: technical report western region 
(north section). (Northrop Services, Inc., Huntsville, AL 
(USA)). Aug 1980. Contract AC01-77ET20160. 213p. 
NTIS, PC A10/MF AOl1. 

This phase of the Site Insolation and Wind Power Charac- 
teristics Study was performed to provide statistical information on 
the expected future availability of solar and wind power at various 
sites in the Western Region (North Section) of the US Historic data 
(SOLMET), at 21 National Weather Service stations with hourly 
solar insolation and collateral meteorological information, were in- 
terrogated to provide an estimate of future trends. Solar data are 
global radiation incident on a horizontal surface, and wind data rep- 
resent wind power normal to the air flow. Selected insolation and 
wind power conditions were investigated for their occurrence and 
persistence, for defined periods of time, on a monthly basis. Global 
horizontal insolation is related to inclined surfaces at each site. 
Ratios are provided, monthly, for multiplying global insolation to 
obtain insolation estimates on south-facing surfaces inclined at dif- 
ferent angles with respect to the horizontal. Also, joint probability 
distribution tables are constructed showing the number of occur- 
rences, out of a finite sample size, of daily average solar and wind 
power within selected intervals, by month. Information of this 
nature is intended as an aid to preliminary planning activities for 
the design and operation of solar and wind energy utilization and 
conversion systems 


404 (DOE/CS/20160—01(Vol.6)) Site insolation and 
wind power characteristics: technical report western region 
(south section). (Northrop Services, Inc., Huntsville, AL 
(USA)). Aug 1980. Contract ACO1-77ET20160. 22Ip. 
NTIS, PC A10/MF AOl1. 

This phase of the Site Insolation and Wind Power Charac- 
teristics Study was performed to provide statistical information on 
the expected future availability of solar and wind power at various 
sites in the Western Region (South Section) of the US Historic data 
(SOLMET), at 22 National Weather Service stations with hourly 
solar insolation and collateral meteorological information, were in- 
terrogated to provide an estimate of future trends. Solar data are 
global radiation incident on a horizontal surface, and wind data rep- 
resent wind power normal to the air flow. Selected insolation and 
wind power conditions were investigated for their occurrence and 
persistence, for defined periods of time, on a monthly basis. Global 
horizontal insolation is related to inclined surfaces at each site. 
Ratios are provided, monthly, for multiplying global insolation to 
obtain insolation estimates on south-facing surfaces inclined at dif- 
ferent angles with respect to the horizontal. Also, joint probability 
distribution tables are constructed showing the number of occur- 
rences, out of a finite sample size, of daily average solar and wind 
power within selected intervals, by month. Information of this 
nature is intended as an aid to preliminary planning activities for 
the design and operation of solar and wind energy utilization and 
conversion systems 


1403 Economics 


REFER ALSO TO CITATION(S) 446. 493 


1404 Environmental, Legal, And Institutional Aspects 


REFER ALSO TO CITATION(S) 383. 446, 478. 520. 551. 1298 


405 (DOE/CS—0190) Solar consumer assurance net- 
work briefing book. (Department of Energy, Washington, 
DC (USA). Assistant Secretary for Conservation and Solar 
Energy). Jun 1980. 101p. NTIS, PC A06/MF AO1. 

Background information is provided on the rationale and 
purpose of the Solar Consumer Assurance Network (SOLCAN) 
program. Mechanisms being instituted by states to meet solar con- 
sumer assurance needs are identified. Mechanisms being developed 
with Federal government support to encourage solar consumer as- 
surance activities are described. The operation of the FY 80 
SOLCAN effort is described. (MHR) 
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406 (DOE/CS/34281—01) Recommended requirements 
to code officials for solar heating, cooling, and hot water sys- 
tems. Model document for code officials on solar heating and 
cooling of buildings. (Council of American Building Offi- 
cials, Washington, DC; National Conference of States on 
Building Codes and Standards, Inc., McLean, VA (USA)). 
Jun 1980. Contract ACO1-78CS34281. 65p. NTIS, PC A04/ 
MF AOI. 

These recommended requirements include provisions for 
electrical, building, mechanical, and plumbing installations for 
active and passive solar energy systems used for space or process 
heating and cooling, and domestic water heating. The provisions in 
these recommended requirements are intended to be used in con- 
junction with the existing building codes in each jurisdiction. 
Where a solar relevant provision is adequately covered in an exist- 
ing model code, the section is referenced in the Appendix. Where a 
provision has been drafted because there is no counterpart in the 
existing model code, it is found in the body of these recommended 
requirements. Commentaries are included in the text explaining the 
coverage and intent of present model code requirements and sug- 
gesting alternatives that may, at the discretion of the building offi- 
cial, be considered as providing reasonable protection to the public 
health and safety. Also included is an Appendix which is divided 
into a model code cross reference section and a reference standards 
section. The model code cross references are a compilation of the 
sections in the text and their equivalent requirements in the applica- 
ble model codes. (MHR) 


407 (DOE/ER/10003—T2) Environmental assessment 
for the Satellite Power System: concept development and 
evaluation program - effects of ionospheric heating on tele- 
communications. (Department of Commerce, Boulder, CO 
(USA). Inst. for Telecommunication Sciences). Aug 1980. 
Contract AC02-79CH10003. 97p. NTIS, PC AOS/MF AOl1. 

The microwave power beam that is associated with the op- 
eration of the Satellite Power System (SPS) will provide a continu- 
ous source of power density into the earth’s ionosphere. As current- 
ly conceptualized, the power density at the center of the beam 
would be 23 mW/cm* This power density may be of sufficient 
magnitude to give rise to changes in the structure of the ionosphere 
and to increases in the electron temperature in the ionosphere. The 
work described in this report was undertaken to assess the degree 
to which the ionosphere and ionospheric-dependent telecommunica- 
tion systems would be impacted by the passage of the Satellite 
Power System microwave power beam. The program of study uti- 
lized resources from Government, industry, and universities in 
order to conduct theoretical and experimental investigations that 
relate to the operational scenario surrounding the Satellite Power 
System concept. The results of the numerous investigations that 
were undertaken are summarized in this document and areas in 
which further study is required are pointed out. 


408 (DOE/ER/10035—01) Environmental impacts of 
the satellite power system (SPS) on the middle atmosphere. 
(National Aeronautics and Space Administration, Moffett 
Field, CA (USA). Ames Research Center). Oct 1980. Con- 
tract AI01-79ER10035. 39p. NTIS, PC A03/MF AOl1. 

The heavy-lift launch vehicles (HLLV) proposed for use in 
constructing satellite power systems (SPS) would deposit various 
contaminants in the middle atmosphere, contaminants that could 
conceivably have adverse effects on climate and upper air struc- 
ture. These contaminants consist of the major constituents of water 
vapor, hydrogen, carbon dioxide, and carbon monoxide, and the 
minor constituents of sulfur dioxide and nitric oxide in the rocket 
effluent. as well as nitric oxide formed during reentry. To assess the 
magnitudes of the effects. we have constructed new models or 
modified existing models. They are: one- and two-dimensional pho- 
tochemical models, a plume model, a noctilucent cloud and contrail 
model, a reentry model. and a model of the lower ionosphere. all of 
which are described in detail in the report. Using a scenario of 400 
launches per year for 10 years, we have performed assessments and 
arrived at the following conclusions which are given. 


409 (DOE/EV—0105) Characterization of solid waste 
conversion and cogeneration systems. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Sep 1980. Con- 
tract W-7405-ENG-48. 227p. NTIS, PC Al1/MF AOl1. 
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The primary objective of the TASE program is to determine 
the probable consequences to the environment and to public health 
and safety resulting from widespread implementation of major solar 
and renewable resource technologies. The specific principal Phase I 
objective is to determine the levels of residuals most likely to result 
throughout the complete energy cycle from the utilization of each 
of the solar and renewable resource technologies. Three basic tech- 
nologies for recovering energy from M SW are considered in this 
study. These are: (1) direct combustion using a waterwall inciner- 
ator in which the heat from burning refuse is converted to steam by 
circulating water in steel tubes jacketing the interior of the inciner- 
ator; (2) manufacture of a relatively uniform shredded, pulverized 
or pelleted refuse-derived fuel (RDF) for supplemental firing in a 
utility boiler; and (3) pyrolysis or destructive distillation of MSW to 
extract a low-Btu fuel gas. While resource recovery and energy re- 
covery systems can be installed independently, the processes de- 
scribed here include both energy and resource recovery systems as 
well as necessary pollution control equipment for gaseous emis- 
sions. To meet the Phase I objective, LBL staff have characterized 
the individual application associated with each general technology; 
calculated operational residuals generated by each application; de- 
termined the input capital requirements and, when possible, annual 
operating input requirements; and have identified the technical and 
institutional constraints for the widespread implementation of each 
application. A description is presented of the energy and material 
development cycle required for the implementation of each tech- 
nology. The capital requirements are compiled and presented in a 
SEAS system format 


1405 Solar Energy Conversion 


410 (BMFT-FB-T—80-065) New materials and meth- 
ods for the development of solar energy. Final report. Bucher, 
E. (Konstanz Univ. (Germany, F.R.)). Aug 1980. 30p. (In 
German). NTIS (US Sales Only), PC A03/MF AOI1. 

Polycrystalline thin film cells have reached efficiencies of 8- 
9%, whereas polycrystalline silicon cells made from Wacker-p-Silso 
have reached a maximum efficiency of 12.6%, equivalent to p/n 
junctions. The purpose of the present work was to investigate new 
semiconductors carrying the potential development for thin film 
solar cells. In addition, new barrier metals with low work function 
for polycrystalline p-silicon were investigated. We show by means 
of three examples: Z3P2, WSe2, InSe that new semi-conductors can 
be found carrying the potential for development of cheap thin film 
solar cells. We have explored polycrystalline p-Silso (Wacker Che- 
mitronic) material in connection with new barrier systems: Cr/Cu/ 
Cr and Y. Both diodes have been stable over a period of 10 
months. It may be possible that further optimization may lead to 
considerable improvement of MOS solar cells. 


411 (DOE/ET/23009—T10) Thin film cadmium tellu- 
ride solar cells. Final technical report for period July 1, 1979- 
August 31, 1980. Chu, T.L. (Southern Methodist Univ., 
Dallas, TX (USA)). Aug 1980. Contract AC04-79ET23009. 
52p. NTIS, PC A04/MF AOI. 

The objectives of this contract are to investigate thin films 
of cadmium telluride on low cost substrates and to determine the 
feasibility of using these films for high efficiency solar cells. Efforts 
during this program have been directed to the consiruction of appa- 
ratus for the chemical vapor deposition of cadmium telluride films, 
the selection and preparation of substrates, the deposition and char- 
acterization of cadmium telluride films, and the fabrication and 
characterization of solar cells. Cadmium telluride films have been 
deposited on a number of substrates by the direct combination of 
cadmium and tellurium on the substrate surface at 500°C or higher 
at rates of up to 0.6 um/min. The structural, crystallographic, and 
electrical properties of cadmium telluride films deposited over a 
wide range of conditions have been evaluated. A series of doping 
experiments have been carried out using iodine and indium as the n- 
type dopant, and phosphorus, arsenic, and antimony as the p-type 
dopant. Low resistivity films have not been produced thus far. In/ 
W/graphite substrates have been used for the deposition of n-type 
films with an ohmic interface. However, no suitable substrates have 
been found to form an ohmic interface with p-type films. Solar cells 
prepared from these films exhibit relatively good short-circuit cur- 
rent density, up to 15 mA/cm®*, but their conversion efficiencies are 
severely limited by the high series resistance of the devices. 
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412 (DOE/ET/23009—T11) Thin film cadmium tellu- 
ride solar cells. Final technical report, July 1, 1979-August 
31, 1980. Chu, T.L. (Southern Methodist Univ., Dallas, TX 
(USA)). Aug 1980. Contract AC04-79ET23009. 54p. NTIS, 
PC A04/MF AOl. 

Efforts during this program have been directed to the con- 
struction of apparatus for the chemical vapor deposition of cadmi- 
um telluride films, the selection and preparation of substrates, the 
deposition and characterization of cadmium telluride films, and the 
fabrication and characterization of solar cells. Cadmium telluride 
films have been deposited on a number of substrates by the direct 
combination of cadmium and tellurium on the substrate surface at 
500°C or higher at rates of up to 0.6 ym/min. The structural, crys- 
tallographic, and electrical properties of cadmium telluride films de- 
posited over a wide range of conditions have been evaluated. A 
series of doping experiments have been carried out using iodine and 
indium as the n-type dopant, and phosphorus, arsenic, and antimony 
as the p-type dopant. Low resistivity films have not been produced 
thus far. In/W/graphite substrates have been used for the deposi- 
tion of n-type films with an ohmic interface. However, no suitable 
substrates have been found to form an ohmic interface with p-type 
films. Solar cells prepared from these films exhibit relatively good 
short-circuit current density, up to 15 mA/cm?, but their conver- 
sion efficiencies are severely limited by the high series resistance of 
the devices. It is believed that low resistivity cadmium telluride 
films can be prepared by optimizing the deposition conditions. In 
parallel with the search of substrates with low interface resistance, 
back wall cells, such as p-CdTe/n-CdS/ITO/glass(substrate), 
should be investigated. 


413 (DOE/ET/23108—5) Photovoltaic mechanisms in 
polycrystalline thin-film silicon solar cells. Quarterly report 
No. 4, May 1-July 31, 1980. Redfield, D. (RCA Labs., Prin- 
ceton, NJ (USA)). Aug 1980. Contract AC01-79ET23108. 
20p. NTIS, PC A02/MF AO1. 

While seeking to optimize the dopant ccncentrations and 
profiles of diffused Si solar cells, it has been found that 1000°C is a 
poor diffusion temperature and 875°C is much better. Attempts to 
passivate the front surface of n*/p cells by 100 A of grown SiO» 
indicate that this oxide is inadequate to reduce the surface recom- 
bination velocity. Exposure to atomic hydrogen worsened the blue 
response of such a cell. Indications exist that good blue perform- 
ance may still be obtainable with somewhat deeper junctions (~ 0.5 
pm) than normally used. On grain boundaries (GB) in Si, the acti- 
vating effect of heat treatment on the harmful effects of GB has 
been verified. A slightly modified version of the liquid-crystal tech- 
nique for observation of the active (i.e., harmful) GB correlates 
well with the light-spot scan technique. 


414 (DOE/JPL/954654—80/12) Silicon web process 
development. Duncan, C.S.; Seidensticker, R.G.; McHugh, 
J.P.; Skutch, M.E.; Hopkins, R.H. (Westinghouse Electric 
Corp., Pittsburgh, PA (USA). Research and Development 
Center). 15 Jul 1980. Contract NAS-7-100-954654. 44p. 
NTIS, PC A03/MF AOI. 

Silicon dendritic web is a ribbon form of silicen produced 
from the melt without die shaping, and capabie of fabrication into 
solar cells with greater than 15% AM1 conversion efficiency. This 
quarterly report describes the work carried out during the period 
April to June 1980, as part of Phase III of a DOE/JPL-sponsored 
effort to develop silicon web process technology compatible with 
the national goals for low cost photovoltaic output power. We 
have successfully demonstrated eight hours of silicon web growth 
with closed loop melt level control, a key contract milestone. The 
result was achieved using a feedback system in which the change in 
output from a laser melt level sensor was used to control the rate at 
which silicon pellets were fed to replace the material frozen into 
web crystal. The melt level was controlled to about +- 0.1mm. 
well within the range required for stable long term web growth 
This is an important step toward the development of a fully auto- 
mated silicon web growth machine. A second major highlight of 
this quarter was the completion of an engineering design for a semi- 
automated web growth machine embodying all the desired features 
developed so far as part of this program (including e.g. melt replen 
ishment, level sensing and control) as well as some system simplifi- 
cations. The completed design will serve as a basis for complete 
system automation. 
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415 (DOE/JPL/954876—79/2) Development and eval- 
uation of die and container materials. Final report. (Battelle 
Columbus Labs., OH (USA)). May 1979. Contract NAS-7- 
100-954876. 99p. NTIS, PC AOS/MF AOI. 

Specific compositions of high purity silicon aluminum oxyni- 
tride (Sialon) and silicon beryllium oxynitride (Sibeon) solid solu- 
tions are shown to be promising refractory materials for handling 
and manipulating solar grade silicon into silicon ribbon. Well con- 
trolled processing schedules were developed for fabricating high 
purity Sialon and Sibeon materials. Essentially the impurity content 
of the hot pressed ceramics was due only to impurities from the 
original starting powders. A ceramic shaping die was successfully 
formed by diamond machining of a hot pressed blank. Projected 
manufacturing cost estimate for 10° dies per year is $5.4 per die. 
Evaluation of the interaction of these materials in contact with 
molten silicon indicates that solid solutions based upon B-SisN, are 
more stable than those based on SizN2O. Sibeon is more resistant to 
molten silicon attack than Sialon, and both materials should prefer- 
ably be used in an inert atmosphere rather than under vacuum con- 
ditions. This is because removal of oxygen from the silicon melt as 
SiO enhances the dissolution of aluminum and beryllium. The wet- 
ting angles of these materials are low enough (37° for x = 0.75 B’ 
Sialon and 49° for x 0.35 Sibeon) for these materials to be con- 
sidered as both die and container materials 


416 (DOE/JPL/955415—2) Effects of varying oxygen 
partial pressre on molten silicon: ceramic substrate interac- 
tions, final report. Ownby, P.D.; Romero, H.V.; Barsoum, 
M.W. (Missouri Univ., Rolla (USA). Dept. of Ceramic En- 
gineering). Apr 1980. Contract NAS-7-100-955415. 36p. 
NTIS, PC A03/MF AOl1. 

The objective of the contract is to investigate the interaction 
of molten silicon with various die and container candidate materials 
under varying oxygen partial pressures. This has been done by 
making silicon sessile drop contact angle measurements on the can- 
didate materials to determine the degree to which silicon wets these 
substances, and subsequently sectioning the post-sessile drop experi- 
ment samples and taking photomicrographs of the silicon-substrate 
interface to observe the degree of surface dissolution and degrada- 
tion. Several different materials supplied by JPL have been investi- 
gated in this manner, i.e., hot pressed silicon nitride (from both 
Kawecki Berylco, Inc. (KBI) and AVCO), CNTD silicon nitride 
coated on hot pressed silicon nitride (Chemetal-Eagle Picher), 
CVD silicon carbide coated on graphite (Ultracarbon), and 2 
Sialon (Battelle). Results are described. The oxygen concentrations 
in the EFG silicon ribbon furnace at Mobil Tyco Solar Energy 
Corp., Waltham, Massachusetts, and in the JPL silicon sessile drop 
furnace at Pasadena, California, were measured using the portable 
thoria-yttria solid solution electrolyte oxygen sensor constructed at 
UMR for this purpose. Oxygen partial pressures of 1077 and 10°° 
atm. were obtained for the Mobil Tyco and JPL facilities, respec- 
tively 


417 (DOE/JPL/955696—80/2) Laser annealing of ion 
implanted CZ silicon for solar cell junction formation. Quar- 
terly report No. 2. Katzeff, J.S. (Lockheed Missiles and 
Space Co., Inc., Sunnyvale, CA (USA)). Oct 1980. Contract 
NAS-7-100-955696. 24p. NTIS, PC A02/MF AOl1. 

Results on a contract to evaluate the merits of large spot size 
pulsed laser annealing of ion implanted silicon wafers for junction 
formation in solar cells are reported. Investigations on homogeniza- 
tion of the laser beam were continued. In addition to the 30 mm 
diameter fused silica rod with a 90° bend configuration, quartz 
tubes were obtained and briefly tried. Best results were obtained 
with the rod homogenizer. Laser annealing experimentation result- 
ed in complete recrystallization of ion implanted silicon substrates 
as confirmed by TEM and RBS analysis. Single pulse laser an- 
nealed, functional cells (2 x 2cm) were fabricated using varying 
process conditions, yielding conversion efficiencies predominantly 
in the 13% to slightly less than 15% 


418 (ORO—5624-1(DRAFT)) Solar-electrics and their 
integration: a mid 1970's state-of-art survey. Draft final 
report, October 1, 1977-November 15, 1978. Bailey, R.L. 
(Florida Univ., Gainesville (USA). Dept. of Electrical Engi- 
neering). 1978. Contract ASO5-78ET29092. 390p. NTIS, PC 
A17/MF AOl. 


ERA VOL.6,NO.1/ 60 


Solar-electrics is the set of advanced technologies through 
which useful electric energy is or could be realized from inexhaust- 
ible solar energy. In 1978, it includes solar-thermal, photovoltaics, 
wind, solar-water, biological, energy storage, systems, and novel 
solar-electrics. These advanced technologies have grown rapidly in 
the 1970's - each fairly independent of the others, but each depend- 
ent upon a growing larger solar energy field. A need exists in the 
mid 1970's for integrating, in one volume, these diverse and already 
sophisticated advanced technologies. Such a comprehensive re- 
search document would examine the past and present solar-electric 
art, identify current barriers and problems - including economic as- 
pects, and suggest worthwhile future R & D problems for the in- 
creasingly important solar-electric field. This document attempts to 
integrate these diversities and set perspectives as we transition 
toward inexhaustible solar energy utilization. Only photovoltaics, 
wind, energy storage, and systems of solar-electrics are treated 
herein. (Extensive lists of references) 


419 (PB—80-802226) Cadmium sulfide solar cells. 
volume 2, 1978-november, 1979 (citations from the NTIS data 
base). Report for 1978-nov 79. Carrigan, B. (National Tech- 
nical Information Service, Springfield, VA (USA)). Dec 
1979. 43p. NTIS PC NO1/MF NO1. 

Citations from Federally-funded research cover cadmium 
sulfide solar cell theory, design, development, fabrication, and deg- 
radation. Studies include junctions with thin films of copper sulfide, 
selenides, and tellurides. The performance, testing, analysis, efficien- 
cy, and costs of these cells are covered. (This updated bibliography 
contains 35 abstracts, 22 of which are new entries to the previous 
edition.) 


420 (PB—80-802234) Cadmium sulfide solar cells (cita- 
tions from the Engineering Index data base). Report for 1970- 
Nov 79. Carrigan, B. (National Technical Information Serv- 
ice, Springfield, VA (USA)). Dec 1979. 233p. NTIS PC 
NO1/MF NOI. 

Worldwide research on cadmium sulfide solar cell design, 
development, fabrication, heterojunctions, doping, and performance 
are cited in this bibliography. Studies on defects, protective coat- 
ings, and arrays are included. Thin films of copper indium selenide, 
copper sulfide, indium phosphide, cadmium selenides, and cadmium 
tellurides are among those described in these photovoltaic systems. 
(This updated bibliography contains 227 abstracts, 55 of which are 
new entries to the previous edition.) 


421 (SAN—3042-4) Amorphous silicon solar cells by 
hydrogen implantation. Final report, 1 January 1979-31 
August 1980. Kirkpatrick, A.R.; Melas, A.A. (Spire Corp., 
Bedford, MA (USA)). Aug 1980. Contract AC03- 
79ET23042. 49p. (FR—10064). NTIS, PC A03/MF AOl1. 

Several prospective applications of ion implantation to prep- 
aration of amorphous materials and to formation of device compo- 
nent elements for amorphous silicon solar cells are studied. In prin- 
ciple ion implantation, in conjunction with adequate annealing tech- 
niques when required, can allow very broad adjustments to be 
made to composition and microphysical structure of a silicon film 
adequately thick to meet requirements of an amorphous cell. If im- 
plantation can be fully exploited by such an approach, starting ma- 
terial for an amerphous cell could be a silicon film which would 
not necessarily be initially amorphous or include required dopants 
and compositional constituents such as hydrogen. A series of select- 
ed implantation procedures could be used to accomplish the follow- 
ing: doping. hydrogenation, amorphization, and special impurity in- 
corporation. In order to evaluate the validity and merit of the can- 
didate applications of implantation, the program performed includ- 
ed the following: (1) examination of implantation limits and require- 
ments, (2) development of adequate experimental implantation capa- 
bilities and procedures, (3) development of a material test structure 
and of an amorphous solar cell test structure, (4) preliminary 
survey of implantation effect upon silicon film material and device 
structures, and (5) preparation of an amorphous silicon cell. Results 
are picsented and discussed. (WHK) 
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422 (SERI/PR—0-9010-1) Amorphous boron-silicon- 
hydrogen alloys for thin-film heterojunction solar cells. Quar- 
terly technical progress report No. 1, 1 June 1980-31 August 
1980. Moore, A.R.; Carlson, D.E.; Smith, R.W. (RCA 
Labs., Princeton, NJ (USA)). Sep 1980. Contract AC02- 
77CH00178. 20p. NTIS, PC A02/MF AO1. 

Amorphous boron-silicon-hydrogen (a-B:Si:H) films have 
been grown in de proximity glow discharges in atmospheres con- 
taining BeHe, SiH; and He. The films are p-type and exhibit con- 
ductivities as high as ~ 3 x 10°* 2"! cm™~'. They do not exhibit any 
significant photoconductivity or photoluminescence. In the next 
quarter we plan to construct and characterize a-B:Si:H/a-Si:H he- 
terojunction solar cells. 


423 (SERI/PR—8058-1-T1) Advanced silicon concen- 
trator cells. Technical progress report. Frank, R.; Goodrich, 
J. (Solar Energy Research Inst., Golden, CO (USA); Micro- 
wave Associates, Inc., Burlington, MA (USA)). 1980. Con- 
tract AC02-77CH00178. 22p. NTIS, PC A02/MF AOl1. 

The long range objective of this program is the development 
of a silicon concentrator cell having an efficiency of ~ 30% at 
27°C under very high intensity illumination (~ 1000 AM2 suns). 
This is to be accomplished using a back-grooved vertical-junction 
cell, having no obscured front surface area, together with a mating 
piece to provide thermal transfer and electrical contact. The goal of 
the first year of the program is the fabrication of a back-grooved 
cell and mating piece, such that the cell has an efficiency of >20% 
at a concentration of 500 to 1000 suns. This is comparable to the 
performance expected for a front-grooved EMVJ (etched, multiple 
vertical junction) cell with no obscured front surface area. Front- 
grooved cells being fabricated under contract to Sandia Laborato- 
ries and having only a SiO. AR coating currently have 10% ob- 
scured front-surface area and an efficiency of ~ 18% at 500 suns. 
With no obscured area and all other things being equal (e.g., AR 
coating, thermal transfer, series resistance, etc.), the back-grooved 
cell should have an efficiency of ~ 20% due to the 10% decrease 
in obscured area alone. Thus, the focus of the first year’s work is 
primarily on microelectronics fabrication techniques, in order to 
achieve the desired cell and mating piece structure. Progress is re- 
ported. (WHK) 


424 (SERI/PR—8104-4-T2) Low-cost process for p-n 
junction-type solar cell fabrication. Quarterly report 4, 30 
May-1 September 1980. Mooney, J.B.; Lamoreaux, R.H.; 
Bates, C.W. Jr. (SRI International, Menlo Park, CA (USA); 
Stanford Univ., CA (USA)). 16 Oct 1980. Contract ACO02- 
77CH00178. 32p. NTIS, PC A03/MF AOl. 

The resistivity of the spray-pyrolyzed CdS films has been re- 
duced, primarily through heat treatment in nitrogen containing cad- 
mium vapor. An important factor in achieving a stable, low resist- 
ance with Ne-Cd heat treatment is the cadmium/thiourea ratio in 
the solution. Stable resistivities could be achieved only if the cadmi- 
um was in excess. CulnSes layers sprayed from solution with the 
composition of Cu:In:Se of 1:1:4 exhibit absorption spectra and x 
ray diffraction patterns of CulnSe2. We can control the resistivity 
through the concentration of copper, with excess copper leading to 
low resistivity. We have modified the spray apparatus to eliminate 
the stainless steel in contact with spray solutions and have solved 
the iron contamination problem. The CdS sintering process has 
been improved by increasing the quantity of CdCl. flux and 
through the addition of cadmium to the sintering atmosphere. Re- 
sistivities in the 1 to 3 Q.cm range have been achieved. The addi- 
tion of CdSO, to generate sulfur vacancies appears to be helpful. 
Devices made on these layers without an ITO transparent conduc- 
tor have had the best photoresponse to date. 


425 (SERI/PR—8119-2-T3) Low-cost substrates for 
polycrystalline silicon solar cells by electrodeposition process- 
es. Third quarterly progress report, April 1-June 30, 1980. 
Gass, W.R.; Kanter, I.E.; Witkowski, R.E. (Westinghouse 
Research and Development Center, Pittsburgh, PA (USA)). 
22 Aug 1980. Contract AC02-77CH00178. 56p. NTIS, PC 
A04/MF AOI. 

The goals of this program are to identify and develop eco- 
nomical processes for fabricating large grain size polycrystalline 
silicon substrates suitable for photovoltaic applications. Studies 
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have begun to evaluate the technical feasibility for producing thin- 
film polycrystalline silicon sheet on selected substrates by molten 
salt electrolytic deposition techniques. Methods have been devel- 
oped and tested for purifying silicon feedstock by acid leaching and 
electrorefining. 


426 (SERI/TR—8104-2-T2) Commercialization of 
thick film solar cell. Final technical report, 9/15/79-9/14/80. 
(Solar Energy Research Inst., Golden, CO (USA)). 1980. 
Contract AC02-77CH00178. 67p. NTIS, PC A04/MF AOI. 

Films of cadmium sulfide and cadmium telluride have been 
produced by screen printing and sintering. Cadmium sulfide films 
ten microns thick had a resistivity in the 10 ohm-cm range. A tech- 
nique was developed for forming a cadmium telluride layer on top 
of a cadmium sulfide layer. Process control and device preparation 
are areas requiring further study. 


427 (UCI—18041-£9(Pt.1)) Systematic computation of 
the performance of photovoltaic cells based on first principles. 
Yee, J.H.; Orvis, W.J. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 10 Sep 1980. Contract W-7405- 
EG-48. 48p. NTIS, PC A03/MF AO1. 

The theoretical optical and the transport properties of ZnsP2 
and ZnSnP»2 are studied. The parameters calculated are: the optical 
absorption coefficient, the mobilities, the diffusion length, the mi- 
nority life time, and the effective mass of the free carriers. In addi- 
tion, the optical transition matrix elements between the conduction 
and valence bands for ZnSnP2 are analyzed. The result of this cal- 
culation shows that ZnSnP2 is a direct-gap material, like InP. This 
conclusion is in agreement with the reflectivity measurement in 
ZnSnP2. Based on theoretical analysis and the results of photolu- 
minescence and optical absorption experiments it is concluded that 
ZngP2 is an indirect-gap material. This is in contrast with the early 
belief that its gap is direct. Also, some calculations for diffusion 
length for the minority carriers in ZnSnP2 and ZnsP2 are made. 


428 Tellurium Schottky barrier contact for amorphous 
silicon solar cells. Arie, Y.; Williams, R. (to Rca Corp). US 
Patent 4,213,798. 22 Jul 1980. Filed date 27 Apr 1979. vp. 

A Schottky barrier solar cell is described which comprises 
an electrically conductive substrate, a body of hydrogenated amor- 
phous silicon having regions of differing conductivity, said body 
having opposed major surfaces wherein one of said major surfaces 
ohmically contacts said substrate, and a layer of material forming a 
Schottky barrier with said body contiguous to a major surface of 
said body opposite to said substrate, the improvement wherein the 
material which forms the Schottky barrier is a layer of tellurium. 


429 Solar photoelectric conversion apparatus with cool- 
ing means . Kidyashev, J.; Potapov, V.; Ryabikov, S.; Ste- 
panov, A.; Strebkov, D.; Vasilinina, O. US Patent 4,211,581. 
8 Jul 1980. Filed date 10 Apr 1979. vp. 

A description is given of a solar photoelectric conversion ap- 
paratus comprising a hollow hermetically sealed reservoir; a trans- 
parent liquid heat carrier within said reservior and occupying the 
lower portion of the cavity formed by the reservoir; a light con- 
verter immersed in said heat carrier and having an active surface; a 
solar concentrator adapted to be in the optical path of a beam of a 
solar radiation incident on said active surface of said light convert- 
er; and power leads of said light converter running out of said re- 
servior without disturbing its hermetic condition, whereby during 
operation of the apparatus vapors of the heat carrier condense on 
the inner walls of said reservoir and return by gravity to said liquid 
in said lower portion of said cavity, thereby cooling said liquid and 
said light converter immersed therein by “thermal siphon” action. 


430 Chemically modified electrodes in dye-sensitized 
photogalvanic cells. Fox, M.A.; Nobs, F.J.; Voynick, T.A. 
(Univ. of Texas, Austin). J. Am. Chem. Soc.; 102: No. 12, 
4036-4039(4 Jun 1980). 

The photocurrents observed when arene-derivatized elec- 
trodes are used as anodes in an aqueous rhodmine B-hydroquinone 
photogalvanic cell are consistent with electron injection into the se- 
miconductor from either an excited state or a reduced photopro- 
duct. The attached molecules presumably function as energy or 
electron relays. The derivatized electrodes are more stable in long- 
term operation than is the parent tin oxide electrode. 
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431 Theory of grain-boundary and intragrain recombin- 
ation currents in polysilicon p-n-junction solar cells. Fossum, 
J.G.; Lindholm, F.A. (Univ of Fla, Gainesville). JEEE 
Trans. Electron Devices; ED-27: No. 4, 692-700(Apr 1980). 

The physics controlling recombination in polysilicon p-n- 
junction solar cells is described. Analytic models characterizing this 
recombination, whose parameters can be related directly to experi- 
ment, are developed. The analysis reveals that, in general the de- 
scription of intragrain and grain-boundary recombination in a poly- 
silicon solar cell requires the solution of a nonlinear three-dimen- 
sional boundary-value problem. Cases of practical interest for 
which this problem is tractable are discussed. 13 refs. 


432 Comparison of majority- and minority-carrier sili- 
con MIS solar cells. Ng, K.K.; Card, H.C. (Columbia Univ, 
New York, NY). JEEE Trans. Electron Devices; ED-27: No. 
4, 716-724(Apr 1980). 

A systematic experimental investigation is reported of metal- 
SiO,-silicon (MIS) solar cells, as a function of SiO2 thickness d, in 
the useful range 8 A<d<20 A. Both majority-carrier (Au-SiO2- 
nSi) and minority-carrier (Al-SiO2-pSi) structures are studied and 
their performance compared for SiO» layers prepared under identi- 
cal oxidation conditions and with identical silicon surface treat- 
ments. 54 refs. 


433 Updating the limit efficiency of silicon solar cells. 
Wolf, M. (Univ of Pa, Philadelphia). ZEEE Trans. Electron 
Devices; ED-27: No. 4, 751-760(Apr 1980). 

This publication deals only with the limit efficiency obtain- 
able by application of the basic analytical method to the simplest 
idealized solar-cell structure. It contains a description of the meth- 
odology, of the solar-cell structure, of the selection of the material 
parameters used in the evaluation, and a discussion of the results, 
including a new set of design goals derived from the limit efficien- 
cy. 23 refs. 


434 Unified model of fundamental limitations on the 
performance of silicon solar cells. Redfield, D. (RCA, Prin- 
ceton, NJ). JEEE Trans. Electron Devices; ED-27: No. 4, 
766-771(Apr 1980). 

By incorporating a suitable modification of the junction 
model and a consistent treatment of Auger effects into the analysis, 
a unified model is developed for the principal limitations on the 
performance of Si solar cells. This model accounts for limits to I/ 
sub sc/ and V/sub oc/ arising in either the front or base region. 
The present analysis reinterprets the “violet-cell” observations of 
the effect of the diffusion profile and presents an alternative to the 
bandgap-narrowing model of the heavy-doping effect on V/sub oc/ 
. A new method is developed for evaluating the junction saturation 
current in heavily doped regions of such solar cells and transistor 
emitters. 17 refs. 


435 Physics underlying the performance of back-sur- 
face-field solar cells. Fossum, J.G.; Nasby, R.D.; Pao, S.C. 
(Univ of Fla, Gainesville). JEEE Trans. Electron Devices; 
ED-27: No. 4, 785-791(Apr 1980). 

A description of the physics of back-surface-field (BSF) 
solar cells is presented, in which several key approximations, valid 
for effective BSF cells, have been used to express the results of the 
analysis in ways that make them useful in understanding the per- 
formance of high-efficiency BSF cells. A silicon p* -n-n* BSF solar 
cell, developed in conjunction with the theoretical treatment, pro- 
vides experimental support for the theory. Measured current-volt- 
age characteristics, together with the analysis, are used to describe 
the important physica! mechanisms that control the performance of 
the BSF solar cell. For example, the analysis enables the determina- 
tions of the carrier life-times in the base region and of the effective 
surface recombination velocity at the low-high junction. 17 refs. 


436 Pulsed laser techniques for solar cell processing. 
Young, R.T.; Wood, R.F.; Narayan, J.; White, C.W.; Chris- 
tie, W.H. (Oak Ridge Natl Lab, Tenn). JEEE Trans. Elec- 
tron Devices; ED-27: No. 4, 807-815(Apr 1980). 

Q-switched lasers can serve as energy sources to replace 
conventional high-temperature furnaces in p-n junction formation in 
solar cells. They have been used to anneal ion-implantation damage, 
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to produce laser-assisted dopant diffusion, and to regrow doped 
amorphous layers deposited on single-crystal Si substrates. It has 
been demonstrated that all these methods are suitable candidates for 
the processing of high-efficiency Si solar cells. 23 refs. 


437 Material and device considerations for cascade 
solar cells. Bedair, S.M.; Phatak, S.B.; Hauser, J.R. (Res 
Triangle Inst, Research Triangle Park, NC). JEEE Trans. 
Electron Devices; ED-27: No. 4, 822-831(Apr 1980). 

The cascade solar cell using two or more junctions has the 
potential for significantly increasing the efficiency of solar cells 
beyond that of single-junction cells. Theoretical calculations give 
AMO, one sun efficiencies of 30 percent or slightly higher. Before 
these efficiencies can be achieved, many material and device prob- 
lems must be solved. This paper discusses these major material and 
device problems as related to the cascade solar cell concept. Also 
presented are some experimental results on materials and devices 
which are presently being explored for use in the cascade solar cell. 
25 refs. 


438 Cascade solar-cell design for high-temperature op- 
eration. Lamorte, M.F.; Abbott, D.H. (Res Triangle Inst, 
Research Triangle Park, NC). JEEE Trans. Electron Devices; 
ED-27: No. 4, 831-840(Apr 1980). 

The cascade solar-cell optimization design procedure devel- 
oped using computer modeling to obtain a cell design that results in 
maximum conversion efficiency under a given set of operating con- 
ditions has been extended. Earlier work reported optimized designs 
for operation at 300 K, AMO, and AM1.5. In this work, optimized 
designs are determined for a two-junction, monolithic, cascade 
solar cell for operation at eight temperatures in the range from 300 
to 475 K, AM1.0, and 10%-cm*s~! surface-recombination velocity. 
The device performance characteristics for each of the eight opti- 
mized designs are studied over the 300 to 600 K operating-tempera- 
ture range. 16 refs. 


439 Barrier height enhancement in_ heterojunction 
Schottky-barrier svlar cells. Yang, H.T.; Shen, Y.D.; 
Edwall, D.; Miller, D.L.; Harris, J.S. Jr. (Rockwell Int, 
Thousand Oaks, Calif). ZEEE Trans. Electron Devices; ED- 
27: No. 4, 851-856(Apr 1980). 

Significant enhancement of the open-circuit voltage (V/sub 
oc/) for GaAs Schottky-barrier solar cells has been achieved by in- 
serting a thin AlGaAs barrier layer between the GaAs and metal 
surface layer. The maximum V/sub oc/ measured at 1 SUN AMI 
for one of these structures is 0.88 V (compared to <= 0.5 V for 
conventional GaAs Schottky-barrier cells). At this illumination, a 
peak conversion efficiency of 10.5 percent was measured without 
antireflective (AR) coating from a structure of Au/Alo.sGao.5As/ 
GaAs. High efficiency for this structure is achieved by minimizing 
the hole barrier to photogenerated carriers at the AlGaAs/GaAs 
interface. The model proposed for this type of structure indicates 
that AlGaAs composition, layer thickness, and GaAs doping densi- 
ty are the device parameters most strongly controlling cell per- 
formance. i! refs. 


440 Laser scanning of solar cells for the display of cell 
operating characteristics and detection of cell defects. 
Sawyer, D.E.; Kessler, H.K. (NBS, Washington, DC). 
IEEE Trans. Electron Devices; ED-27: No. 4, 864-872(Apr 
1980). 

A new optical scanning technique was developed to map 
solar-cell operation over the cell area and reveal several types of 
ceil defects. The technique, which makes use of the distributed 
nature of the cell, an intrinsic property shared by all cells, allows 
one to detect potentially harmful cracks with a sensitivity greater 
than any other optical technique reported previously, and it permits 
one, for the first time, to locate regions of poor metallization. It has 
also been used to determine efficacy of cell design and to study cell 
degradation processes. 9 refs. 


441 Investigation of titanium-nitride layers for solar- 
cell contacts. von Seefeld, H.; Cheung, N.W.; Maenpaa, M.; 
Nicolet, M.A. (Calif Inst of Technol, Pasadena). JEEE 
Trans. Electron Devices; ED-27: No. 4, 873-876(Apr 1980). 
Reactively sputtered titanium-nitride layers have been incor- 
porated as diffusion barriers in a titanium-silver metallization 
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scheme on silicon. Backscattering analysis (2-MeV He*, RBS) indi- 
cates that the integrity of the system is basically preserved during 
annealing at 600° for 10 min. Electrical properties were determined 
for titanium-nitride layers prepared under different deposition con- 
ditions. Resistivity and Hall mobility appear to depend on the 
oxygen contamination of the deposited material. For the lowest 
oxygen concentration (>5 at%) a resistivity of 170 u/sub 2/cm 
has been found. 7 refs. 


442 Silicon Material Task—low Cost Solar Array 
Project (JPL/DOE). Lutwack, R. (Calif Inst of Technol, 
JPL, Pasadena). pp 437-440 of New Horizons - materials 
and processes for the eighties. Azusa, CA; Society for the 
Advancement of Material and Process Engineers (1979). 

From 11. national SAMPE technical conference; Boston, 
MA, USA (Nov 1979) 

The Silicon Material Task of the Low-Cost Solar Array 
Project (JPL/DOE) has an objective of demonstrating the practi- 
cality of a process for producing Si at a volume equivalent to 500 
peak MW at a market price less than $10/kg in 1986. The Task 
Program is a multiprocess development approach, which is divided 
into four phases: technical feasibility, scale-up studies, experimental 
process system development units, and implementation of large 
scale production plants. The effects of impurities on the perform- 
ance of solar cells are also being investigated, since process-designs 
and process-economics are directly dependent on the use of various 
purification units. 


443 Glass fiber reinforced concrete for terrestrial pho- 
tovoltaic arrays. Maxwell, H. (Calif Inst of Technol, JPL, 
Pasadena). pp 463-470 of New Horizons - materials and 
processes for the eighties. Azusa, CA; Society for the Ad- 
vancement of Material and Process Engineers (1979). 

From 11. national SAMPE technical conference; Boston, 
MA, USA (Nov 1979). 

The Department of Energy goal for terrestrial photovoltaics 
is to reduce the cost from $10-20 per peak watt to 70 cents/peak 
watt by 1986. In order to meet this goal, encapsulation materials 
must be selected from the lowest cost materials available using the 
minimum quantities required to perform their encapsulation func- 
tions. Glass fiber reinforced concrete (GRC) is a cost-effective can- 
didate material for substrate/array structure. | ref. 


444 Environmental testing of terrestrial flat plate pho- 
tovoltaic modules. Hoffman, A.; Griffith, J. (Calif Inst of 
Technol, JPL, Pasadena). Proc., Intersoc. Energy Convers. 
Eng. Conf; No. 79CH1477-9, 230-238(1979). (CONF- 
790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

The Low-Cost Solar Array (LSA) Project at the Jet Propul- 
sion Laboratory has as one objective: the development and imple- 
mentation of environmental tests for flat plate photovoltaic modules 
as part of the Department of Energy’s terrestrial photovoltaic pro- 
gram. Modules procured under this program have been subjected 
to a variety of laboratory tests intended to simulate service environ- 
ments, and the results of these tests have been compared to availa- 
ble data from actual field service. This comparison indicates that 
certain tests (notably temperature cycling, humidity cycling, and 
cyclic pressure loading) are effective indicators of some forms of 
field failures. Other tests have yielded results useful in formulating 
module design guidelines. Not all effects noted in field service have 
been successfully reproduced in the laboratory, however, and work 
is continuing in order to improve the value of the test program as a 
tool for evaluating module design and workmanship. This paper 
contains a review of these ongoing efforts and an assessment of sig- 
nificant test results to date. 7 refs 


445 (AD-A—080876) Should whole-tree chips for fuel 
be dried before storage. Forest Service research note. Spring- 
er, E.L. (Forest Products Lab., Madison, WI (USA)). 1980. 
6p. NTIS, PC A02/MF AO1. 

Whole-tree chips deteriorate more rapidly than do clean, de- 
barked chips and present a greater hazard for spontaneous ignition 
when stored in outdoor piles. To prevent ignition, the chips can be 
stored for only short periods of time and the frequent rotation of 
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the storage piles results in high handling costs. Drying the chips 
prior to storage will prevent deterioration and heating, provided 
the chips are stored under cover. In many cases, the costs of drying 
can be recovered when the chips are burned for fuel. In these in- 
stances, drying and covered storage is the least expensive method 
for maintaining an inventory of whole-tree chips to be used as fuel. 


446 (DOE/EV—0107) Environmental residuals and 
capital costs of energy recovery from municipal sludge and 
feedlot manure. Ballou, S.W.; Dale, L.; Johnson, R.; Cham- 
bers, W.; Mittelhauser, H. (Argonne National Lab., IL 
(USA)). Sep 1980. Contract W-31-109-ENG-38. 45p. NTIS, 
PC A03/MF AOl1. 

The capital and environmental cost of energy recovery from 
municipal sludge and feedlot manure is analyzed. Literature on 
waste processing and energy conversion and interviews with manu- 
facturers were used for baseline data for construction of theoretical 
models using three energy conversion processes: anaerobic diges- 
tion, incineration, and pyrolysis. Process characteristics, environ- 
mental impact data, and capital costs are presented in detail for 
each conversion system. The energy recovery systems described 
would probably be sited near large sources of sludge and manure, 
i.e., metropolitan sewage treatment plants and large feedlots in 
cattle-raising states. Although the systems would provide benefits in 
terms of waste disposal as well as energy production, they would 
also involve additional pollution of air and water. Analysis of po- 
tential siting patterns and pollution conflicts is needed before 
energy recovery systems using municipal sludge can be considered 
as feasible energy sources. 


447 (DOE/JPL/955382—79/6) Low-cost solar array 
project. Task I. Silicon material. Investigation of the hydroge- 
nation of SiCl,. Mui, J.Y.P.; Seyferth, D. (Massachusetts 
Inst. of Tech., Cambridge (USA). Dept. of Chemistry). 7 
Oct 1980. Contract NAS-7-100-955382. 18p. NTIS, PC 
A02/MF AO1. 

Reaction kinetic measurements on the hydrochlorination of 
SiCl, and m.g. silicon metal were last reported as a function of re- 
action temperature, reactor pressure, H2/SiCl, ratio and silicon 
metal particle size distribution, 3 SiCl, + 2 Hz + Si reversible 4 
SiHCl;. The effect of impurities in the m.g. silicon metal on the 
rate of this reaction has been investigated in this quarter. The m.g. 
silicon was replaced with high purity, electronic grade silicon metal 
in the hydrochlorination reaction. With electronic grade Si, the re- 
action rate was found to be about one order of magnitude slower 
than those obtained with m.g. silicon metal. These metallic impuri- 
ties in the m.g. silicon appear to have a catalytic effect. Addition of 
5 wt% cuprous chloride to the electronic grade Si mass bed in- 
creased the reaction rate to the same level as those obtained with 
m.g. silicon with 5% CuCl added. The effect of prolonged reaction 
time on the hydrochlorination reaction was studied. The plan is to 
run the reaction for long periods of time with the objective of 
studying the life of the Si mass bed. No significant change in the 
reaction rate was observed after about 80 hours of reaction. 


448 (EPA-M—724) Pyrolytic oils: characterization and 
data development for continuous processing. Final report. 
Knight, J.A.; Elston, L.W.; Hurst, D.R.; Kovac, R.J. (Geor- 
gia Inst. of Tech., Atlanta (USA). Engineering Experiment 
Station). Mar 1980. 197p. Georgia Inst. of Technology, At- 
lanta, GA. 

Pyrolytic oils produced by the pyrolysis of forestry residues 
in a vertical bed, countercurrent flow reactor (Georgia Tech pyro- 
lysis process) have been thoroughly characterized. The pyrolytic 
oils were produced in a 500 Ib per hour pilot plant and in a 50 ton 
per day field development facility. The overall chemical and physi- 
cal properties have been determined by standard analytical tech- 
niques. The oils are dark brown to black with a burnt, pungent 
odor and have a boiling range of about 100°C to approximately 
200°C at which point thermal degradation begins to occur. The 
heating values of the oils, which burn cleanly, are approximately 
two-thirds of petroleum fuel oil heating values. The oils, which are 
acidic, exhibit some corrosive characteristics. The oils are com- 
posed of a large number of oxygenated compounds which exhibit a 
wide spectrum of chemical functionality. Based on the results of 
this study, the pyrolytic oils contained phenolics, polyhydroxy neu- 
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tral compounds, neutral compounds of a high degree of aromaticity 
and volatile acidic compounds. 


449 (NP—25139) Retrospective search on wood and 
wood residues as a source of chemicals. (Institute for Indus- 
trial Research and Standards, Dublin (Ireland). Information 
Technology Group). Jun 1980. 227p. NTIS (US Sales 
Only), PC All/MF AOI. 

The literature survey presented covers the period 1966 to 
1980. Topics covered include extractives and chemicals derived 
from wood, utilization of these chemicals and chemical reactions in- 
volved in the production/preparation of these chemicals. 


450 Biomass energy conversion. Pimentel, D.; Nafus, 
D.; Vergara, W.; Papaj, D.; Jaconetta, L.; Wulfe, M.; 
Olsvig, L.; Frech, K.; Loye, M.; Mendoza, E. Ithaca, NY; 
Cornell University (1978). 43p. (NP—25167). 

This report focused on the feasibility of using biological 
solar energy (biomass) as an energy resource for the United States. 
The analysis centered on the following aspects: (1) the potential of 
biomass as a source of energy; (2) the role of both agriculture and 
forestry in solar energy conversion; (3) the potential of energy 
farming; and (4) the environmental and social constraints in biologi- 
cal solar energy conversion. 


451 (P—500-80-035) Demonstration of a pilot plant gas 
producer using biomass residues. Volume I. Summary. Goss, 
J.; Lang, R.C. (California Univ., Davis (USA). Dept. of Ag- 
ricultural Engineering; California Energy Commission, Sac- 
ramento (USA)). Jul 1980. 47p. California Energy Commis- 
sion, Sacramento. 

An overview is provided of the experimental work conduct- 
ed with the California Energy Commission’s Laboratory Gas Pro- 
ducer. The Pilot Plant can produce up to 8 million Btu of gas per 
hour. The work was continued to investigate the gasification of 
various forest and agricultural residues during the period June 1, 
1977 to May 1, 1979. The work covered a two-path approach: (1) 
Operation of the eight million Btu per hour pilot plant gas produc- 
er to fuel a steam boiler, an air heating burner for process heat, and 
a dual-fueled, diesel engine-electric generator set, and (2) Investiga- 
tion of the gasification characteristics of a wide range of agricultur- 
al and forest residues with a laboratory gas producer. The main ob- 
jective of the first path was to supply low-Btu gas produced from 
wood chips to a steam boiler for a continuous period of 500 hours. 
The primary objective of the second path was to determine the 
slagging potential of each fuel since fuels that form slag in an air- 
blown downdraft gas producer can not be used. 


452 (P—500-80-036) Demonstration of a pilot plant gas 
producer using biomass residues. Volume II. Technical report. 
(California Energy Commission, Sacramento (USA)). Jul 
1980. 152p. California Energy Commission, Sacramento. 

An overview is presented of the experimental work conduct- 
ed with the California Energy Commission's Laboratory Gas Pro- 
ducer. The Pilot Plant can produce up to 8 million Btu of gas per 
hour. The gasification of various forest and agricultural residues 
was investigated during the period June 1, 1977 to May 1, 1979. 
The work covered a two-path approach: (1) Operation of the eight 
million Btu per hour pilot plant gas producer to fuel a steam boiler, 
an air heating burner for process heat, and a dual-fueled, diesel 
engine-electric generator set, and (2) Investigation of the gasifica- 
tion characteristics of a wide range of agricultural and forest resi- 
dues with a laboratory gas producer. The main objective of the 
first path was to supply low-Btu gas produced from wood chips to 
a steam boiler for a continuous period of 500 hours. The primary 
objective of the second path was to determine the slagging poten- 
tial of each fuel since fuels that form slag in an air-blown down- 
draft gas producer can not be used. 


453 (PB—80-118474) Chemicals from western hard- 
woods and agricultural residues. Annual report May-Oct 79. 
Sarkanen, K.V.; Hoo, L.H.; Allan, G.G.; Balaba, W.M. 
(Washington Univ., Seattle (USA)). 15 Oct 1979. 228p. 
NTIS, PC All/MF AOI. 

Research accomplishments during the latter phases of a 
three-part program to utilize biomass material are reported. Meth- 
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ods of delignification and characterization of by-product lignins and 
conversion processes of biomass components to chemical feedstocks 
are described. The former involves catalyzed pulping of hardwood 
and bagase, and the isolation and characterization of lignins. The 
latter includes a discussion of the potential of lignins in polymeric 
applications and reactions of lignin and biomass when undergoing 
microwave plasma and dielectric-loss pyrolysis. Results of this re- 
search program are of interest to biomass investigators, the chemi- 
cal industry, and a number of pulp and paper manufacturers. Earli- 
er research on the chemical characterization and pre-extraction of 
biomaterials is summarized. 


454 Preliminary results in the fast pyrolysis of biomass 
to lower olefins. Diebold, J.P. (Solar Energy Research Inst., 
Golden, CO). Am. Chem. Soc., Div. Pet. Chem., Prepr.; 25: 
No. 3, 668-678(Aug 1980). (CONF-800814—P1). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; San Francisco, CA, 
USA (24 Aug 1980). 

The pyrolysis of pure cellulose and -80-mesh birch wood 
flour in a low-residence-time, entrained-flow tubular reactor yielded 
primarily gaseous products, with virtually no char formation. There 
were some condensible by-products which were almost entirely 
water soluble. The gases contained significant amounts of olefinic 
hydrocarbons such as ethylene. Although the yields of the olefinic 
hydrocarbons were not as high as previous yields from trash-de- 
rived organics, this study demonstrated that cellulose and biomass 
can be used to produce ethylene and other olefins in better yields 
than attained in conventional gasifiers. Very little of the char from 
birch wood pyrolysis had a charcoal appearance in scanning elec- 
tron microscope photographs; instead, it had a sintered or agglom- 
erated appearance. This implies that the char was formed by a dif- 
ferent mechanism than charcoal and involves a liquification step. 
The attempts to feed lignin powder into the reactor, which resulted 
in the material sintering, bubbling, and charring at the reactor en- 
trance, suggest that the agglomerated birch char particles may have 
been agglomerated birch lignin char particles; in fact, the heat of 
combustion of the char was close to that of lignin on an ash-free 
basis. A feed system for continuous pyrolysis research should be 
more reproducible and resistant to mass flow fluctuations than the 
China Lake pyrolysis steam as it was evolved to make pyrolysis 
gases for the previous gas purification system check out and dem- 
onstration. This study consisted of only a preliminary screening of 
the pyrolysis of pure cellulose, wood flour, and pure lignin. The 
pyrolysis of these materials needs to be further characterized. The 
ability to use relatively large feedstock particles in fast pyrolysis to 
produce olefins would significantly reduce the cost and process 
energy requirements of feedstock preparation. 


455 Energy from biomass and wastes IV: symposium 
papers. Chicago, IL; Institute of Gas Technology (1980). 
844p. (CONF-800129—). $60.00. 

From Energy from biomass and wastes 4 symposium; Lake 
Buena Vista, FL, USA (21 Jan 1980). 

The papers presented at IGT’s symposium in Lake Buena 
Vista, Florida, January 21 to 25, 1980, on energy from biomass and 
wastes are reproduced in this book. This symposium was the fifth 
in a series which was initiated in January 1976. The technology of 
clean fuels from renewable nonfossil carbon resources, namely land- 
and water-based biomass and organic wastes, has gathered consider- 
able worldwide attention, and is already making significant contri- 
butions to our energy needs. The objectives of this fourth technical 
symposium were: to review and correlate information on new pro- 
grams and achievements in the field; to assess current research and 
development results with respect to near- and long-term applica- 
tions; and to provide participants with perspectives and an over- 
view that relates biomass energy to potential markets and commer- 
cialization opportunities. The consensus of the conferees was that 
these objectives were achieved. Separate abstracts were presented 
for the papers. 


456 Maximizing forest biomass energy production by 
municipal wastewater irrigation. Sopper, W.E.; Kerr, S.N. 
(Pennsylvania State Univ., University Park). pp 115-133 of 
Energy from biomass and wastes IV: symposium papers. 
Chicago, IL; Institute of Gas Technology (1980). 
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From Energy from biomass and wastes 4 symposium; Lake 
Buena Vista, FL, USA (21 Jan 1980). 

The feasibility of increasing woody biomass production from 
forest energy plantations through the use of municipal wastewater 
irrigation was investigated in Central Pennsylvania. Energy planta- 
tions were established to evaluate the growth and development of 
hybrid poplar cuttings planted at densities of 0.09, 0.19, 0.37 m? of 
growing space per tree. Treated municipal wastewater was used to 
irrigate half of the plantations during the growing season (April to 
October) at the rate of 5 cm per week. Wastewater irrigation sig- 
nificantly increased diameter and total height growth. Total woody 
biomass (stemwood, bark, and branches) production was more than 
double by wastewater’ irrigation. Results also indicated that the 
hybrid poplar energy plantations were very efficient in renovating 
the wastewater for direct recharge to the groundwater reservoir. 
Results indicate that the potential annual woody biomass produc- 
tion could reach 29 to 35 dry tons per hectare. The present field 
study indicates that there is a common relationship between the 
two concepts of land treatment of municipal wastewater and silvi- 
cultural energy farms, and that the combination of the two con- 
cepts provides for a beneficial cost-effective solution. 


457 Large-scale biomass cogenerated power. Allison, 
G.L. pp 135-149 of Energy from biomass and wastes IV: 
symposium papers. Chicago, IL; Institute of Gas Technol- 
ogy (1980). 

From Energy from biomass and wastes 4 symposium; Lake 
Buena Vista, FL, USA (21 Jan 1980). 

The Department of Energy selected and contracted with 
Wheelabrator-Fry on March 16, 1978 to execute a Phase I Systems 
Design for a Large-Scale Biomass Cogeneration Power Facility. 
An in-depth analysis and characterization of the technical, econom- 
ic, institutional and environmental facets of a nominal 50 MW Bio- 
mass Fueled Power Facility was completed and submitted to the 
DOE in June 1979. Although the DOE evaluation is not yet com- 
plete and thus not releasable as a finally approved document, it is 
the intent of this paper to highlight the significant but preliminary 
findings that may be applicable as a model for other Biomass con- 
version facilities. 


458 Gasification of biomass in the presence of multiple 
catalysts for the direct production of specific products. 
Weber, S.L.; Sealock, L.J. Jr.; Mudge, L.K.; Robertus, R.J.; 
Mitchell, D.H. Battelle Pacific Northwest Lab., Richland, 
WA). pp 351-368 of Energy from biomass and wastes IV: 
symposium papers. Chicago, IL; Institute of Gas Technol- 
ogy (1980). 

From Energy from biomass and wastes 4 symposium; Lake 
Buena Vista, FL, USA (21 Jan 1980). 

Catalyzed wood gasification studies are being conducted by 
Pacific Northwest Laboratory (PNL), operated by Battelle Memo- 
rial Institute, under the sponsorship of the US Department of 
Energy. Investigations are being conducted concurrently at the lab- 
oratory and the process development unit scales. These studies are 
designed to test the technical and economic feasibility of producing 
specific gaseous products from wood by enhancing its reactivity 
and product specificity through the use of catalysts. The program is 
directed at controlling the gasification reaction through the use of 
various caialyst systems to produce desired products including sub- 
stitute natural gas, hydrogen, ammonia synthesis gas, and methanol 
or hydrocarbon synthesis gas. The generation of high gas yields 
from wood is accomplished through optimization of gasification 
conditions and proper choice of catalytic agents. The direct con- 
version of biomass to specific products represents a significant ad- 
vancement in the classical approach of producing synthesis gases 
from carbonaceous substrates through several unit operations. A 
status report, which includes experimental data and results of the 
program, is presented. 


459 Simplex coal and biomass gasification process. 
Arbo, J.C. (Columbia Univ., New York, NY); Glaser, D.P. 
pp 387-401 of Energy from biomass and wastes IV: sympo- 
sium papers. Chicago, IL; Institute of Gas Technology 
1980). 
‘ ec Energy from biomass and wastes 4 symposium; Lake 
Buena Vista, FL, USA (21 Jan 1980). 

This paper describes a novel coal and biomass gasification 
process which was developed in the Fossil Energy Laboratory of 
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Columbia University with support from the Department of Energy 
and the New York State Energy Research and Development Au- 
thority. The technical feasibility of the process has been verified in 
a 2 ton-per-day Process Development Unit and is ready for pilot 
plant demonstration in a 25 ton-per-day slagging gasifier operated 
by the Department of Energy. The Simplex process produces a 
clean, medium heating value fuel gas from coal and cellulosic waste 
products, such as municipal solid waste (MSW), dewatered sewage 
sludge (DSS), forest pulp, or agricultural waste. The co-processing 
of coal and cellulosic waste materials permits efficient gasification 
of Eastern bituminous caking coals in a simple moving bed convert- 
er, while reducing the cost of the product gas by virtue of the 
available credits for the disposal of urban wastes. As a result, Sim- 
plex gas has an amortized product cost of $2.50 per million Btu, 
making it the only coal gasification process currently competitive 
with imported oil. A feature of the process is the preparation of the 
feed mixture or burden in the form of sturdy briquettes which pro- 
vide for the containment of exuded tars until these are cracked to 
noncondensible gases, thereby preventing the swelling, agglomer- 
ation, and bridging traditionally encountered in the fixed bed gasifi- 
cation of caking coals. The briquettes are produced at low cost by 
a high-speed rotary compaction process developed for this purpose. 
Typical compositions and mechanical properties of Simplex bri- 
quettes are presented in this paper, together with the results of a 
typical gasification run. 


460 Some practical aspects affecting the operation of a 
commercial gas producer on bio-mass. Finnie, G. pp 567-576 
of Energy from biomass and wastes IV: symposium papers. 
Chicago, IL; Institute of Gas Technology (1980). 

From Energy from biomass and wastes 4 symposium; Lake 
Buena Vista, FL, USA (21 Jan 1980). 

The production of low, intermediate or medium Btu gas 
from coal or biomass is old in comcept. The aim of this work was 
to upgrade the gas producer. Efforts made in attaining this aim are 
described. Current work is discussed. The authors: (1) designed a 
water cooled self-cleaning grate which has a positive cleaning 
action as well as breaking up any condensation which forms; (2) 
utilized external level control which is outwith any contamination 
from inside the vessel; (3) designed our own feed system which 
limits air ingress to 0.6% or less; (4) distributed the fuel where we 
want it to go, not where it wants to go and by continuously 
moving the bed, any ratholes which may infrequently occur are 
filled in with fuel before the quality of gas can be affected; (5) de- 
signed a scrubber separator system which removes all carryover 
above 5 microns and reduces water in the gas to saturated level at 
an exit temperature of 80 to 100°F; and (6) reduced the gas exit 
temperature of the gas from the producer to 250 to 300°F, and it is 
cooled in the scrubber-separator to 80 to 100°F. The sensible heat 
lost is used to evaporate the surplus water contained in the fuel. 
The cool clean gas is cleaned further to remove all contaminents 
above 0.5 micron and is then compressed and aftercooled for use in 
direct power generation. No further cleaning is required for burn- 
ing the gas in a burner. Our low Btu gas burner, which ranges in 
size from 200,000 Btu/hour to 100,000,000 Btu per hour, is capable 
of burning the gas cleanly at gas pressure of 1” to 2” W.C. A small 
fan suffices to achieve this. The burner has a turn down ratio of 10 
to 1. Incidentally, the burner will burn almost any waste or manu- 
factured gas with a calorific value of 5O Btu per cubic foot and 
above. 


461 Energy from biological processes: some questions 
and opportunities. Bull, T.; Robinson, J. (United States Con- 
gress, Washington, DC). pp 787-793 of Energy from bio- 
mass and wastes IV: symposium papers. Chicago, IL; Insti- 
tute of Gas Technology (1980). 

From Energy from biomass and wastes 4 symposium; Lake 
Buena Vista, FL, USA (21 Jan 1980) 

The Office of Technology Assessment will soon release a 
report on Energy from Biological Processes. The study covers the 
resource base, including unconventional biomass cultivation, var- 
ious conversion technologies, and some end uses. The report also 
considers the supply economics, environmental and social impacts, 
and various policy options. Since the assessment is directed towards 
developing policy options, many of the findings and trade-offs are 
of general interest. Some of the general aspects and policy consid- 
erations of bioenergy are presented 
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462 Synthetic fuels demonstration projects. Sacramen- 
to, CA; California Energy Commission (1980). 15p. (NP— 
25146). 

Research programs in biomass and wastes in energy produc- 
tion which have resulted in demonstration projects in California are 
listed. These include: biomass gasification, direct combustion of bio- 
mass and wastes, anaerobic digestion of agricultural wastes, and 
ethanol production from biomass and wastes. 


463 Integrated approach to the conversion of lignocel- 
lulose from wood into useful chemicals. Interim report of 
progress, January 1, 1980-June 30, 1980. Goldstein, I.S. Ra- 
leigh, NC; North Carolina State Univ. (1980). 43p. (NP— 
25148). 

The overall objectives of this project are to study the con- 
version of the wood components (hemicelluloses, cellulose, and 
lignin) from low-quality southern hardwoods to useful chemicals in 
a systematic integrated manner. The estimate of the glucuronic acid 
content of sweetgum hemicellulose has been revised to reflect the 
attachment of glucuronic acid to every fourth rather than every 
third xylose molecule in the xylan backbone. The hydrolysis of cel- 
lulose with superconcentrated hydrochloric acid is diffusion con- 
trolled, probably by the decrystallization of the cellulose. Complex 
formation between the glucose liberated during hydrolysis and hy- 
drogen chloride can reduce active hydrogen chloride concentration 
below the minimum required for decrystallization and cause hy- 
drolysis to stop short of complete conversion. A soluble lignin 
component is liberated at the same rate as sugars indicating a possi- 
ble association between them. The lignin residue from wood hy- 
drolysis with superconcentrated hydrochloric acid apparently suf- 
fers only minor change during isolation and remains more reactive 
than other lignins such as kraft and Klason. Continued exposure of 
HCl-lignin to acid slowly reduces this reactivity. The depolymeri- 
zation of HC! hydrolysis lignin has been studied by alkaline and or- 
ganosolve hydrolysis and hydrogenation under various conditions. 
Yields of monomeric phenols are higher than from other lignins, 
but have not exceeded about 15%. A process design and evaluation 
for a 1100 ton/day integrated wood hydrolysis plant has been com- 
pleted. The sensitivity of important operating parameters has been 
determined. At the assumed conditions, a return on an investment 
of about 100 million dollars of about 16% after taxes is estimated. 


464 Alcohol-fuel symposium. College Station, TX; 
Texas A and M Univ. (1980). 160p. (CONF-800774—). 

From Alcohol-fuel symposium; College Station, TX, USA (1 
Jul 1980). 

A symposium was conducted on the state-of-the-art of eth- 
anol production and use. The following topics were discussed: eth- 
anol as a fuel for internal combustion engines; ethanol production 
system design; the economics of producing fuel alcohol in form size 
plants; alternate feedstocks for ethanol stillage as a cattle feed; high 
energy sorghum, ethanol versus other alternative fuels; alcohol-fuel; 
legal and policy issues in ethanol production; and small scale fuel 
alcohol production. (DMC) 


465 Analysis of the photosynthesis energy factory as 
an integrated bioconversion system. Fraser, M.D.; Henry, 
J.F.; Borghi, L.C.; Barbera, N.J. (InterTechnol/Solar Corp, 
Warrenton, Va). Proc., Intersoc. Energy Convers. Eng. Conf.; 
No. 79CH1477-9, 279-284(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

A photosynthesis Energy Factory (PEF) is an integrated 
bioconversion system consisting of a dry-land Energy Plantation, a 
wood-fired power plant, and a wetlands biological wastewater 
treatment system, such as an algae pond. Products of a PEF are 
electricity from the power plant synthetic natural gas from diges- 
tion of the wetlands biomass, and reclaimed wastewater. 20 refs. 


466 Energy from renewable and synthetic fuels: Cali- 
fornia Energy Commission. Sacramento, CA; California 
Energy Comniission (1979). 31p. (NP—25152). 

The role of biomass in the future of energy development in 
California is discussed. Examples of bio-energy sources are given. 
Conversion processes are described. The energy potential available 
from various biomass sources is discussed. Generic, resource specif- 
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ic, and policy issues which relate to the development of the syn- 
thetic fuels industry and bimass conversion are discussed. Accom- 
plishments to date by the Commission's Program in Bio-energy in 
California are summarized. (DMC) 


467 Sweet sorghum as a source of renewable energy: a 
midwestern strategy. Columbus, OH; Battelle Columbus 
Labs. (1978). 48p. (NP—25066). 

Four papers are included. Separate abstracts were prepared 
for each one. (MHR) 


468 Sweet sorghum as a renewable source of energy. 
Lipinsky, E.S. pp 16p, Paper 1 of Sweet sorghum as a 
source of renewable energy: a midwestern strategy. Colum- 
bus, OH; Battelle Columbus Laboratories (1978). 

Various biomass energy sources are mentioned. The advan- 
tages of sorghum are discussed including by-products and the possi- 
bility of integration with other sugar-producing crops. (MHR) 


469 Agriculture's dilemma: providing food and energy. 
Riddle, W.E. pp 4p, Paper 2 of Sweet sorghum as a source 
of renewable energy: a midwestern strategy. Columbus, 
OH; Battelle Columbus Laboratories (1978). 

The value of the farmer to the US economy is explored. 
Ways in which agriculture can increase production to allow for 
energy crops are presented. (MHR) 


470 Can sweet sorghum supply food, feed, fiber, and 
fuel. McClure, T.A.; Scantland, D.A. pp 2lp, Paper 3 of 
Sweet sorghum as a source of renewable energy: a midwest- 
ern strategy. Columbus, OH; Battelle Columbus Laborato- 
ries (1978). 

The following topics are touched on: yields per acre, prices 
or values, total income to growers, relevant problems, and time 
frame to implementation. (MHR) 


471 (SERI/PR—9175-1-T1) Electrochemical photovol- 
taic cells. Project 65039 quarterly technical progress report, 
April 15-July 31, 1980. Ang, P.G.P.; Sammells, A.F. (Insti- 
tute of Gas Technology, Chicago, IL (USA)). Sep 1980. 
Contract AC02-77CH00178. 18p. NTIS, PC A02/MF AOl1. 

Liquid-junction photoelectrochemical cells can be used 
either for the direct conversion of solar energy to electricity or to 
generate stored chemical species available for later electrochemical 
discharge. The objectives of this program are to identify experi- 
mental approaches for electrochemical photovoltaic cells that not 
only show promise of high power-conversion efficiencies but also 
have the potential to achieve Jong life and the capacity for energy 
storage. The work is organized as follows: (1) selection of high-effi- 
ciency semiconductor photoelectrode/electrolyte systems, (2) de- 
velopment of long-life electrochemical photovoltaic cells, (3) all 
solid-state electrochemical photovoltaic cell with in situ storage, 
and (4) demonstration of laboratory-size photoelectrochemical cell 
with redox storage. This program is directed toward identifying a 
suitable match between the proposed semiconductor and the redox 
species present in aqueous, nonaqueous, and solid electrolytes for 
achieving the necessary performance and semiconductor stability 
requirements. Emphasis is on aqueous electrolyte-based systems 
where fast kinetics are favored. The proposed systems will be com- 
patible with convenient storage of the electroactive species generat- 
ed and its later electrochemical discharge in a redox cell. Progress 
is reported. 


472 (SERI/TR—8002-5-T1) Electrochemical photovol- 
taic cells. Project 65021 final technical progress report, April 
15, 1979-April 17, 1980. Ang, P.G.P.; Sammells, A.F. (Insti- 
tute of Gas Technology, Chicago, IL (USA)). Sep 1980. 
Contract AC02-77CH00178. 103p. NTIS, PC A06/MF AOl1. 

The overall goals of this program have been to experimen- 
tally identify semiconductor photoanode/redox couple systems that 
(a) show promise of meeting acceptable solar efficiencies using po- 
lycrystalline materials, and (b) have the potential for use in con- 
junction with a suitable cathode in which another redox species is 
available for reduction. Such an overall system allows for the con- 
venient removal, storage, and later discharge of reaction products 
through the use of porous, flow-through redox electrodes. Increas- 
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ing solar energy conversion efficiencies and identifying potentially 
long-life systems were emphasized. Semiconductor/redox couple 
systems were selected on the basis of the apparent positions of their 
conduction and valence band energy levels at the interface, togeth- 
er with the semiconductor decomposition potential. Selected redox 
couples should possess equilibrium potentials that lie negative of the 
semiconductor decomposition potential and positive of the semicon- 
ductor conduction band. Liquid-junction solar cells were character- 
ized using n-MoSe2, n-WSe2, n-CdSe, and n-GaAs as photoanodes. 
Results are presented in detail. (WHK) 


473 Surfactant tris(2,2'-bipyridine)ruthenium(II) deriva- 
tives in aqueous micellar solutions. Absorption and emission 
spectroscopy and luminescence quenching. Gaines, G.L. Jr. 
(General Electric Co., Schenectady, NY). Contract EG-77- 
C-02-4395. Inorg. Chem.; 19: No. 6, 1710-1714(Jun 1980). 

The surfactant ruthenium bipyridyl complexes {Ru/sup II/ 
(bpy)2[bpy(COOCisHs:)]]** (I), {Ru/sup II/(bpy)e[bpy(CisHs9)2]]?* 
(Il), {Ru/sup II1/(bpy)(CN)[bpy(Ci9Hs9)2]]° (IIT), and {Ru/sup II/ 
[bpy(COO- )»}2[bpy(Ci9Hs9)2]]? (IV) have been incorporated in an- 
ionic, cationic, and nonionic micellar solutions. The micellar envi- 
ronment perturbs the absorption and emission spectra of these com- 
plexes, relative to their solutions in organic solvents, in diverse 
ways; with the exception of the splitting of the absorption peak of 
I, these can be interpreted qualitatively on the basis of the polarity 
and charge of the micellar surface. A survey of luminescence 
quenching results for several of the systems by energy-transfer 
(e.g., KeNi(CN)s) and electron-transfer (e.g., CuCl, methylviolo- 
gen, p-anisidine) quenchers is presented. Suppression or enhance- 
ment of quenching due to Coulombic effects is noted; in addition, 
quenching of the luminescence of II and III in nonionic micelles by 
methylviologen is markedly suppressed. This may result from either 
the low effective dielectric constant at the micelle surface or a spe- 
cific effect of the ethylene oxide chains of the surfactant in inhibit- 
ing approach by the charged quencher. 


474 Molecular mechanisms underlying solar conversion 
and energy storage by the photocatalytic decomposition of 
water in photosynthesis. Fong, F.K. (Purdue Univ., West 
Lafayette, IN). pp 403-412 of Energy from biomass and 
wastes IV: symposium papeis. Chicago, IL; Institute of Gas 
Technology (1980). 

From Energy from biomass and wastes 4 symposium; Lake 
Buena Vista, FL, USA (21 Jan 1980). 

In this presentation recent developments are reviewed in 
chlorophyll water splitting research, providing a description of the 
current understanding in the molecular mechanisms that underlie 
the conversion of sunlight into electrochemical potential. The em- 
phasis is placed on the photoactivation overpotential that drives the 
photocatalytic cycle of the chlorophyll in solar conversion and 
energy storage. It is suggested that the ability to photosynthesize 
organic compounds from water and carbon dioxide outside of the 
green plants offers an intriguing possibility for a viable alternate 
energy source. 
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REFER ALSO TO CITATION(S) 407, 408, 812, 925, 1298 


475 (AD-A—080877) Design, construction and testing 
of a 60 kW solar array and power conversion system. Final 
report, Jan 1978-Aug 1979. Suelzle, J.S. (Delta Electronic 
Control Corp., Costa Mesa, CA (USA)). Aug 1979. 138p. 
NTIS PC MF AOI. 

A 60 kW photovoltaic array and power conversion system 
was designed, constructed, tested and installed by Delta Electronic 
Control Corporation. The system is currently operative, augment- 
ing a remote diesel power generating station at Mt. Laguna Air 
Force Station. The system, which operates without on-site energy 
storage, operates unattended, extracting the maximum available 
power from the solar array. 
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476 (DOE/ET/20279—105) Photovoltaic power system 
at Natural Bridges National Monument. Solman, F.J. (Mas- 
sachusetts Inst. of Tech., Lexington (USA). Lincoln Lab.). 
1980. Contract AC02-76ET20279. 2p. (CONF-801203—1). 
NTIS, PC A02/MF AO1. 

From National conference on renewable energy technoi- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The 100-kWp photovoltaic (PV) power system implemented 
by MIT Lincoln Laboratory under US Department cf Energy 
sponsorship serves a small self-sufficient community, isolated from 
the utility grid, at the Natural Bridges National Monument 
(NBNM) in southeastern Utah. This power system is providing in- 
formation important to the successful operation of future systems: 
namely, data leading to improved models for system sizing and 
design as well as reliability, maintenance and performance data on 
critical PV system components. The park is visited by over 80,000 
people per year and thus offers an excellent opportunity to educate 
the public on renewable energy sources and energy usage. The PV 
system is briefly described. (WHK) 


477 (SAND—80-7013) Simulation and simplified design 
studies of photovoltaic systems. Evans, D.L.; Facinelli, 
W.A.; Koehler, L.P. (Arizona State Univ., Tempe (USA). 
Dept. of Mechanical Engineering). Sep 1980. Contract 
AC04-76DP00789. 180p. NTIS, PC A09/MF AO1. 

Results of TRNSYS simulations of photovoltaic systems 
with electrical storage are described. Studies of the sensitivity of 
system performance, in terms of the fraction of the electrical load 
supplied by the solar energy system, to variables such as array size, 
battery size, location, time of year, and load shape are reported. An 
accurate simplified method for predicting array output of max- 
power photovoltaic systems is presented. A second simplified 
method, which estimates the overall performance of max-power 
systems, is developed. Finally, a preliminary technique for predict- 
ing clamped-voltage system performance is discussed. 


478 (TID—293000) Assessment of solar photovoltaic 
industry, markets and technologies. Eckhart, M.T. (Booz, 
Allen and Hamilton, Inc., Bethesda, MD (USA)). 30 Se 

1978. Contract EX-77-C-03-1978. 284p. NTIS, PC A1l3/M 

AOl. 


Findings are based on interviews with executives in the pho- 
tovoltaics industry, research and planning directors of leading elec- 
tric utilities in solar energy applications, and Federal officials. 
There are three major conclusions of the study: (1) Photovoltaics is 
a family of technologies. The industry foresees at least two or three 
overlapping generations of the technology. There are likely to be 
multiple technology winners in a mature commercial market. There 
will be sharp reductions in cost and prices in the near term, but the 
industry does not expect module prices to be reduced to 50 cents/ 
Wp by 1986, as targeted by DOE goals. The present DOE goal 
structure may be incomplete since nonarray costs will be an in- 
creasing percentage of total system costs, and since the emerging 
technologies may have differing system configurations and cost re- 
quirements. (2) The market outlook is not favorable for major cor- 
porate investment. Photovoltaic technology is not likely to contrib- 
ute significantly to US energy supplies until the 21st century, al- 
though some penetration of grid-connected or grid-displacing in- 
stallations will likely occur through the 1990's. (3) Technical talent 
and corporate resources are currently being underutilized by the 
Federal program. The industry does not have confidence in the 
government's long-term commitment to photovoltaics. Recent gov- 
ernment interest in rapid commercialization is viewed by a large 
segment of the industry as government impatience with the neces- 
sarily lengthy technology and market development process. It is 
not clear that competitive advantages can be established by individ- 
ual companies within the framework of the DOE program. (WHK) 


479 Static inverters for use in pv power systems. 
Landsman, E.E. (MIT, Lexington, Mass). Proc., Intersoc. 
Energy Convers. Eng. Conf.; No. 79CH1477-9, 239-244(1979). 
(CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

A classification system is presented for stand-alone and util- 
ity-interactive dc to ac inverters used in photovoltaic systems in the 
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1 to 100 kVA power range. Additional inverter topologies, noted 
during the classification process, are introduced. To provide back- 
ground, generally used dc to ac inversion technology is reviewed. 
10 refs. 


480 Photovoltaic concentrator system for Roxborough 
Park. Donovan, R.L.; Miller, W.D.; Burleson, J. (Martin 
Marietta Corp, Denver, Colo). Proc., Intersoc. Energy 
Convers. Eng. Conf; No. 79CH1477-9, 245-250(1979). 
(CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

The Roxborough State Park Visitor's Center, located 25 
miles southwest of Denver, Colorado is the planned site of a photo- 
voltaic concentrator application experiment. The intent of the ex- 
periment is to demonstrate an energy independent application by 
combining the photovoltaic concentrator system with existing 
active and passive solar heating and cooling systems. The experi- 
ment represents remote installations of moderate size where the 
true cost of utility power is high due to transmission line construc- 
tion in rough terrain. A description of the overall experiment con- 
cept is presented along with a description of the photovoltaic con- 
centrator system, and results of system studies. | ref. 


481 Application of a GaAs photovoltaic solar system in 
a utility substation. Maget, H.J.R. (Varian Assoc Inc, Palo 
Alto, Calif). Proc., Intersoc. Energy Convers. Eng. Conf.; No. 
79CH1477-9, 261-263(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

A 50 kWp photovoltaic solar system has been designed to 
operate in parallel with a major utility substation. The design focus- 
es attention on key system elements such as sun tracking, solar 
energy conversion, heat rejection and utility interface. Details of 
the various subsystems, including surface preparation, shadowing, 
utility interface with a 21 kV transmission line, etc., are presented, 
as well as the environmental, architectural and application problems 
associated with the location of the site in a densely populated resi- 
dential area. 


482 NASA space power technology program. Mullin, 
J.P.; Hudson, W.R.; Randolph, L.P. (NASA, Washington, 
DC). Proc., Intersoc. Energy Convers. Eng. Conf.; 2: No. 
79CH1477-9, 1216-1224(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

This paper discusses the National Aeronautical and Space 
Administration’s (NASA) Space Power Technology Program 
which is aimed at providing the needed technology for NASA's 
future missions. The technology program is subdivided into five 
areas: photovoltaic energy conversion; chemical energy conversion 
and storage; thermal to electric conversion; power system manage- 
ment and distribution; and advanced energetics. Recent accomplish- 
ments, current status, and future directions are presented for each 
area. 22 refs. 
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483 (CONF-801055—4) Mass-transfer characteristics 
of nitrate-based salt mixtures. DeVan, J.H.; Tortorelli, P.F. 
(Oak Ridge National Lab., TN (USA)). 1980. 4p. NTIS, PC 
A02/MF AOl1. 

From 5. annual thermal storage meeting; McLean, VA, USA 
(10 Oct 1980). 

Molten eutectic NaNOs-KNOs; is being circulated in three 
thermal-convection loops constructed of alloy 800 and types 304L 
and 316 stainless steel. The loops are operated at a maximum salt 
temperature of 595°C and a salt temperature differential of 235°C. 
Corrosion specimens contained within each loop are withdrawn for 
periodic determinations of weight and microstructural changes. Salt 
samples are analyzed at selected intervals to monitor changes in the 
composition of the salt. Controlled potential voltammetry is also 
used to follow changes in the oxidation potential of the salt. Pre- 
liminary results indicate low corrosion rates for the austenitic stain- 
less steels in flowing NaNOs-KNOs. Corrosion rate data from these 
tests will be used to develop a kinetic model for the mass transfer 
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of Cr, Ni, and Fe as a function of temperature gradient along the 
salt flow path. 


484 (DOE/CS/04042—1) Solar thermal power sys- 
tems. Annual technical progress report, FY 1979. (Solar 
Energy Research Inst., Golden, CO (USA)). Jun 1980. Con- 
tract AC02-77CHO00178. 194p. NTIS, PC A09/MF AOl1. 

The Solar Thermal Power Systems Program is the key ele- 
ment in the national effort to establish solar thermal conversion 
technologies within the major sectors of the national energy 
market. It provides for the development of concentrating mirror/ 
lens heat collection and conversion technologies for both central 
and dispersed receiver applications to produce electricity, provide 
heat at its point of use in industrial processes, provide heat and 
electricity in combination for industrial, commercial, and residential 
needs, and ultimately, drive processes for production of liquid and 
gaseous fuels. This report is the second Annual Technical Progress 
Report for the Solar Thermal Power Systems Program and is struc- 
tured according to the organization of the Solar Thermal Power 
Systems Program on September 30, 1979. Emphasis is on the tech- 
nical progress of the projects rather than on activities and individu- 
al contractor efforts. Each project description indicates its place in 
the Solar Thermal Power Systems Program, a brief history, the sig- 
nificant achievements and real progress during FY 1979, also future 
project activities as well as anticipated significant achievements are 
forecast. (WHK) 


485 (PNL—4000(Vol.4)) Assessment of solar options 
for small power systems applications. Comparative ranking of 
concepts. Currie, J.W.; Jannol, M. (Battelle Pacific North- 
west Labs., Richland, WA (USA)). Jul 1980. Contract 
AC06-76RL01830. 70p. NTIS, PC A04/MF AOI. 

The purpose of this study is to provide DOE with an inde- 
pendent, objective assessment of the principal solar thermal conver- 
sion concepts that have the potential for achieving commercial suc- 
cess as small electric power systems in the 1- to 10-MWe range. 
Seven generic types of collectors, together with associated subsys- 
tems for electric power generation, were considered. The collectors 
can be classified into three categories: (1) two-axis tracking (with 
compound curvature reflecting surfaces); (2) one-axis tracking (with 
single-curvature reflecting surfaces); and (3) nontracking (with low- 
concentration reflecting surfaces). These collectors can be com- 
bined with energy transport, energy storage, and power conversion 
subsystems in a wide variety of ways to formulate conceptual sys- 
tems for electric power generation. This study was restricted to 
configurations that are potentially suitable for development as small 
power systems (1 to 10 MWe) in the long term (1990 to 2000), with 
initial commercialization by the mid-1980s. Cogeneration and total 
energy systems were beyond the scope of this study. All seven 
types of collectors were analyzed in conceptual system configura- 
tions with Rankine-cycle engines. Because they can operate at par- 
ticularly high concentration ratios, two of the collectors (the Point 
Focus Central Receiver and the Point Focus Distributed Receiver) 
were also analyzed with Brayton-cycle engines. In addition, the 
latter of the two was analyzed with Stirling-cycle engines. With 
these engine options, 10 conceptual systems were formulated for 
analysis. The ranking methodology is described, and results are pre- 
sented. (WHK) 


486 (SERI/TR—351-461) Comparative ranking of 0.1- 
10 MW/sub e/ solar thermal electric power systems. Volume 
II. Supporting data. Final report. Thornton, J.P.; Brown, 
K.C.; Finegold, J.G.; Gresham, J.B.; Herlevich, F.A.; Kriz, 
T.A. (Solar Energy Research Inst., Golden, CO (USA)). Jul 
1980. Contract AC02-77CH00178. 174p. NTIS, PC A08/ 
MF AOl. 

This report is part of a two-volume set summarizing the re- 
sults of a comparative ranking of generic solar thermal concepts de- 
signed specifically for electric power generation. The original ob- 
jective of the study was to project the mid-1990 cost and perform- 
ance of selected generic solar thermal electric power systems for 
utility applications and to rank these systems by criteria that reflect 
their future commercial acceptance. This study considered plants 
with rated capacities of 1-10 MW/sub e/, operating over a range of 
capacity factors from the no-storage case to 0.7 and above. Later, 
the study was extended to include systems with capacities from 0.1 
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to 1 MW/sub e/, a range that is attractive to industrial and other 
nonutility applications. Volume I summarizes the results for the full 
range of capacities from 0.1 to 1.0 MW/sub e/. Volume II presents 
data on the performance and cost and ranking methodology. 


487 Sun tracking solar energy boiler. Lane, W. US 
Patent 4,213,303. 22 Jul 1980. Filed date 21 Apr 1978. vp. 

A sun tracking solar energy boiler is described comprising, 
in combination, a solar radiation collector and tracking assembly, a 
boiler assembly, and an electric power generating assembly, said 
collector and tracking assembly comprising a lens, a hollow crown 
plate located approximately at the focal point of the lens, said lens 
being movable by a diurnal drive means and a declination drive 
means for moving said lens in tracking relationship with the sun, 
said boiler assembly comprising a preheat tank having an upper 
vapor-containing portion and a lower water-containing portion, a 
steam pressure tank connected to the upper portion of the preheat 
tank, a steam engine connected to the steam pressure tank with a 
control valve interposed therebetween, a water reservoir tank con- 
nected with said steam engine, and level control means for main- 
taining water in the lower portion of said preheat tank through a 
pump connected with said water reservoir tank, said electric power 
generating means being powered by said steam engine, said preheat 
tank having a water inlet line connecting the lower portion thereof 
with and furnishing water to said crown plate, said crown plate 
being adapted to vaporize said water into vapor passing into a 
steam outlet line connected with the upper portion of said preheat 
tank, the water level in the lower portion of said preheat tank being 
adjustable by said level control means to enable said water in said 
water inlet line to rise to a level near the rounded surface of said 
crown plate to permit vaporization of said water in said crown 
plate. 


488 Projected techno-economic improvements for ad- 
vanced solar thermal power plants. Fujita, T.; Manvi, R.; 
Roschke, E.J. (Calif Inst of Calif, JPL, Pasadena). Proc., In- 
tersoc. Energy Convers. Eng. Conf; 1: No. 799CH1477-9, 39- 
44(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

The projected characteristics of solar thermal power plants 
(<10 MWe) employing promising advanced technology subsys- 
tems/components are compared to current (or pre-1985) steam- 
Rankine systems. Improvements accruing to advanced technology 
developments options are delineated. The improvements derived 
from advanced systems results primarily from achieving high effi- 
ciencies via solar collector systems which capture a large portion of 
the available insolation and concentrate this captured solar flux to 
attain high temperatures required for high heat engine/energy con- 
version performance. Advanced technologies, including conversion 
systems such as Stirling engines, Brayton/Rankine combined cycles 
and storage/transport concepts encompassing liquid metals, and re- 
versible-reaction chemical systems, are considered. In addition to 
techno-economic aspects, technologies are also judged in terms of 
factors such as developmental risk, relative reliability, and probabil- 
ity of success. 25 refs. 


489 Advanced solar thermal technology: potential and 
progress. Leibowitz, L.; Hanseth, E. (Calif Inst of Technol, 
JPL, Pasadena). Proc., Intersoc. Energy Convers. Eng. Conf.; 
1: No. 79CH1477-9, 66-71(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

The Advanced Thermal Power Technology Program spon- 
sored by the Department of Energy (DOE), develops and applies 
advanced technology for improved solar thermal energy subsystems 
and components. The advanced technology effort is aimed at sys- 
tems which can achieve significant energy cost reductions. In- 
creased efficiency has the potential for significantly lowering 
energy costs through reductions in the number of concentrators 
that must be purchased and their maintenance and operations. A 
net cost reduction will result provided higher efficiencies only 
impose modest cost increases or related subsystems and compo- 
nents. Generally, higher energy conversion efficiencies are achieved 
at higher temperatures and require the development of higher-tem- 
peratures receivers, improved engines, and concentrators with high 
quality surfaces. This paper describes the potential for advanced 
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technology to achieve commerically attractive solar thermal sys- 
tems and describes some recent developments in advanced heat en- 
gines, high temperature receivers, chemical transport, and storage. 
6 refs. 


490 Dynamics and control of Stirling engines in a 15 
kWe solar electric generation concept. Das, R.L.; Bahrami, 
K.A. (Calif Inst of Technol, JPL, Pasadena). Proc., Intersoc. 
Energy Convers. Eng. Conf; 1: No. 79CH1477-9, 133- 
138(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

This paper discusses the application of kinematic and free 
piston Stirling engines in a 15 kWe dish-electric approach for solar 
thermal electric generation. Initially, the principle of operation of 
Stirling engines in solar thermal electric generation is discussed. 
Then, under certain simplifying assumptions, mathematical models 
describing the dynamic operation of the kinematic and free piston 
Stirling engines are developed. Control mechanisms for both types 
of Stirling engines are discussed. An approach based on the modu- 
lation of the working fluid mean pressure is presented. It is con- 
cluded that this approach offers a fast and effective means of con- 
trol. The free piston Stirling engine, being a thermally driven me- 
chanical oscillator, presents unique control requirements. These are 
discussed in this paper. 6 refs. 


491 Turbine sizing of a solar thermal power plant. 
Manvi, R.; Fujita, T. (Calif Inst of Technol, JPL, Pasade- 

na). Proc., Intersoc. Energy Convers. Eng. Conf; 1: No. 
79CH1477.9, 139-142(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Since the insolation is intermittent, thermal energy storage is 
necessary to extend the time of power generation with solar heat 
past sunset. There are two approaches to specifying the size of tur- 
bine-generator units depending on the system operation. In the first 
approach, the turbine operates at its full capacity when operating 
on direct solar heat, and at reduced capacity when operating on 
collected heat out of energy storage. In the second approach, the 
turbine will always operate at a uniform level either on derated 
energy from the receiver or from energy storage. Both of these ap- 
proaches have certain advantages and disadvantages. In this paper, 
a simple analysis is outlined and exercised to compare the perform- 
ance and economics of these two approaches. 4 refs. 


492 Comparative ranking of 0.1 to 10 MWe solar ther- 
mal power systems. Thornton, J.P.; Brown, K.C.; Edge- 
combe, A.L.; Finegold, J.G.; Herlevich, F.A. (Sol Energy 
Res Inst, Golden, Colo). Proc., Intersoc. Energy Convers. 


Eng. Conf; No. 79CH1477-9, 
790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Recent studies have suggested a significant potential for 
small solar thermal electric power generating plants to be used by 
small communities, rural areas and remote load centers. The Solar 
Energy Research Institute (SERI) has been contracted by the De- 
partment of Energy to perform a comparative analysis and ranking 
of eight generic solar thermal systems in the 0.1 to 10 MWe capac- 
ity range. The paper describes the methodology adopted for this 
comparative analysis, including a discussion of the study ground 
tules, the system options evaluated, performance and cost simula- 
tions, and the formal ranking decision analysis utilized. 5 refs. 


190-194(1979). (CONF- 


493 Solar thermal power plants in small utilities: an 
economic impact analysis. Bluhm, S.A.; Ferber, R.R.; Mayo, 
L.G. (Calif Inst of Technol, JPL, Pasadena). Proc., Intersoc. 
a Eng. Conf.; No. 799CH1477-9, 207-211(1979). 
(CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

A study was performed to assess the potential economic 
impact of small solar thermal electric power systems in statistically 
representative synthetic small utilities of the Southwestern United 
States. Power supply expansion plans were compared on the basis 
of present worth of future revenue requirements for 1980-2000 with 
and without solar thermal plants. Coal-fired and oil-fired municipal 
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utility expansion plans with 5 percent solar penetration were 0.5 
percent and 2.25 percent less expensive, respectively, than the cor- 
responding conventional plan provided that costs for solar equip- 
ment and site development were the lowest utilized in the study, 
$508/kWe in 1975 dollars installed in 1990-2000. At $969/kWe, 
which assumes the same low cost solar equipment but no improve- 
ment in site development costs, solar penetration of 5 percent in the 
oil-fired municipal reduced revenue requirements 0.88 percent. The 
paper concludes that some solar thermal plants are potentially eco- 
nomic in small community utilities of the Southwest. 2 refs. 


494 (SAN—1109-8/11) Solar pilot plant, Phase I. 
Volume VII, Book 3. CDRL Item 2, pilot plant cost, commer- 
cial plant cost, and performance. (Honeywell, Inc., Minne- 
apolis, MN (USA). Energy Resources Center). 1 Jun 1977. 
Contract AC03-76SF11109. 445p. NTIS, MF A0O1. 

Portions of document are illegible. 

This document contains data supplementary to the prelimi- 
nary design cost estimates for the 10-MW central receiver Pilot 
Plant and the central receiver commercial plant. Detailed cost data 
are given for the thermal storage system, circulation equipment for 
storage media and water/steam, heat exchangers, and delivery. 


(WHK) 


495 (SAND—80-8027) Instruction manual for the pro- 
gram SHAPEFACTOR. Emery, A.F. (Sandia National 
Labs., Livermore, CA (USA)). Oct 1980. Contract AC04- 
76DP00789. 36p. NTIS, PC A03/MF AOI1. 

A numerical technique is presented for evaluating the geo- 
metrical radiant exchange factors (also called shape or view factors) 
between surfaces with interposed obstructions. Since the program is 
developed for plane surfaces, arbitrary surfaces are expressed by 
the juxtaposition of plane surfaces; to simplify the input and output, 
the program respectively combines and decomposes these elemental 
surfaces. The data input format, although designed for manual 
input, is ideally suited for standard three-dimensional mesh-generat- 
ed programs. When obstructions are not present, the calculated ex- 
change factors are accurate to within tenths of a percent; but when 
obstructions are present, the accuracy depends on the nature of the 
problem, the refinement of the elemental area mesh, and the 
amount of computation called for by the user. This program has 
been adapted for solving central-receiver cavity problems. 


496 (SAND—80-8235) 1980 solar central receiver tech- 
nology evaluation. Battleson, K.W.; Laquil, P.D. III; Fish, 
J.D.; Norris, H.F. Jr.; Iannucci, J.J. (Sandia National Labs., 
Livermore, CA (USA)). Oct 1980. Contract AC04- 
76DP00789. 47p. NTIS, PC A03/MF AOl1. 

A task force of Sandia National Laboratories Livermore per- 
sonnel has reviewed and evaluated the status of solar central re- 
ceiver technology as of early 1980. The methodology and results of 
the evaluation are described. The evaluation concentrated on the 
detailed component and system designs developed by industrial 
firms; the conclusions are based on these designs. The task force 
makes recommendations for the allocation of DOE R & D re- 
sources within the solar central receiver program. Results of the 
evaluation are also intended to point out to developers of central 
receiver technology where improvements are necessary. The rec- 
ommendations emphasize the need for a continuing effort on the ni- 
trate salt technology for large scale electricity generation. This 
technology appears to be capable of producing energy over a wide 
range of capacity factors at lower cost than with other heat trans- 
port fluids. A brief discussion of central receiver technology ap- 
plied to industrial process heat is presented. 


497 (SERI/TR—98323-1' Advanced solar receivers: 
high temperature steam loop experiments. Final report. 
Campbell, A.H.; Teague, H.L. (Solar Turbines Internation- 
al, Diego, CA (USA)). Jul 1980. Contract AC02- 
77CHO00178. 136p. NTIS, PC AO7/MF AOI. 

The feasibility of generating 1500 F/1500 psia steam using a 
once-through steam generator mounted in a downward facing 
cavity receiver has been demonstrated. Critical design problems as- 
sociated with a solar cavity receiver/steam generator combination 
with central receiver applications have been examined. Testing con- 
ducted at 1506 F/587 psia, 1450 F/1250 psia, and 1424 F/1594 psia 
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successfully demonstrated the concept and provided data on (1) su- 
perheater outlet circumferential temperature gradients, (2) transient 
operations, (3) maximum tube wall temperatures, (4) tube wall to 
outlet steam temperature differences, (5) equipment problems and 
system oscillations, (6) receiver/cavity efficiencies, (7) heat fluxes at 
the outlet of the superheater and in the vaporizer section. Recom- 
mendations to future work are also made. 7 references, 80 figures, 5 
tables. 


498 Solar central receiver program. Tallerico, L.N.; 
Skinrood, A.C. (Sandia Lab, Livermore, Calif). Proc., Inter- 
soc. Energy Convers. Eng. Conf.; 1: No. 79CH1477-9, 176- 
180(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

A number of solar central receiver programs are being con- 
ducted with the goal of developing a system capable of producing 
low cost electricity. The programs are concentrating on the helio- 
stat, receiver and storage subsystems. The emphasis in the heliostate 
program is to develop designs which are amenable to mass produc- 
tion and minimum maintenance. Both glass and plastic designs are 
being evaluated. The receiver studies have addressed the use of 
water/steam, salt, sodium, air and helium as the heat transport fluid 
in the receiver. Air, rock, salt, and sodium storage subsystems are 
being investigated. The water/steam, sodium and salt receivers are 
coupled to a Rankine cycle turbine and the air and helium receivers 
to a Brayton cycle turbine. Extensive parametric studies were con- 
ducted to obtain the information required to evaluate the systems. 
An overview of these systems, the scope of the parametric studies, 
the preliminary conclusions, and the future direction of the pro- 
gram are presented. 


499 (SAND—80-2345C) US central receiver test facili- 
ty (CRTF) control and data systems. Davis, D.B. (Sandia 
Labs., Albuquerque, NM (USA)). [nd]. Contract AC04- 
76DP00789. 10p. (CONF-801078—1). NTIS, PC A02/MF 
A0l. 

From European computer control seminar and trade show; 
Dusseldorf, F.R. Germany (9 Oct 1980). 

The Central Receiver Test Facility (CRTF) is the primary 
solar test facility for the Department of Energy and is operated by 
Sandia National Laboratories, Albuquerque, New Mexico. The 
CRTF energy collection field consists of 222 heliostats (sun track- 
ing mirror assemblies). The total heliostat field can concentrate 
more than 5-MWth power under optimal sun, heliostat, and target 
conditions. For test flexibility, heliostats may be located on either 
of two general foundation arrays that form a northern or circular 
distribution with respect to the tower center. Each heliostat has 25 
individual mirror facets totaling 37.2m? (400 ft?) of reflective sur- 
face per heliostat. The 25 facet reflections are adjusted to coincide 
at the desired target locations providing a reflected-energy concen- 
tration ratio of 1.5-2:1 at its focal length. The facets are mounted on 
a structure with azimuth and elevation gimbals to allow aiming the 
reflected energy at the chosen target location. The minicomputer 
systems used to control the facility and to collect facility and ex- 
periment data are connected into a distributed processing network. 
The many tasks of CRTF are divided among the various computers 
in the network to provide the total facility capability. The overall 
Operating systems are described in general and then each major 
subsystem is covered in more detail. (WHK) 


500 Optical-thermal performance analysis for a fixed 
mirror-distributed focus solar-thermal-electric power system. 
Clements, L.D.; Reichert, J.D. (Tex Tech Univ, Lubbock). 


Proc., Intersoc. Energy Convers. Eng. Conf; 1: No. 
79CH1477-9, 11-14(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

This paper is concerned with both optical and thermal analy- 
ses for a Fixed Mirror-Distributed Focus (FMDF) system. This 
work has arisen as a part of the Crosbyton Solar Power Project at 
Texas Tech University, sponsored by the U.S. Department of 
Energy. The paper addresses both detailed and approximation mod- 
eling of the optical concentration profiles and modeling of receiver 
performance for a once-through steam boiler receiver for the 
FMDF concept. The final performance results are given in terms of 





71 / ERA VOL. 6, NO. 1 


enthalpic power absorbed as a function of solar inclination angle, 
fluid inlet conditions, and windspeed. 9 refs. 


501 Simulation exercise of a cavity-type solar receiver 
using the HEAP program. rae F F.L. (Calif Inst of Tech- 
nol, JPL, Pasadena). Proc., Int Energy Convers. Eng. 
Conf.; 1: No. 79CH1477-9, 20-25(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

A computer program has been developed at JPL to support 
the advanced studies of solar receivers in high concentration solar- 
thermal-electric power plants. This work presents briefly the Pro- 
gram methodology, input data required, expected output results, ca- 
pabilities and limitations. The program was used to simulate an ex- 
isting 4 kWt experimental receiver of a cavity type. The receiver is 
located at the focus of a paraboloid dish and is connected to a Stir- 
ling engine. Both steady state and transient performance simulation 
were given. Details about the receiver modeling are also presented 
to illustrate the procedure followed. Simulated temperature patterns 
were found in good agreement with test data obtained by high tem- 
perature thermocouples. The simulated receiver performance was 
extrapolated to various operating conditions not attained experi- 
mentally. The results of the parameterization study were fitted to a 
genera! performance expression to determine the receiver charac- 
teristic constants. The latter were used to optimize the receiver op- 
erating conditions to obtain the highest overall conversion efficien- 
cy. 4 refs. 


502 Solar parabolic dish thermal power systems tech- 
nology and applications. Lucas, J.W.; Marriott, A.T. (Calif 
Inst of Technol, JPL, Pasadena). Proc., Intersoc. Ene 
Convers. Eng. Conf.; 1: No. 79CH1477-9, 166-175(1979). 
(CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Activities of two projects at JPL in support of DOE’s Small 
Power Systems Program are reported. These two projects are the 
Point-Focusing Distributed Receiver (PFDR) Technology Project, 
and Point-Focusing Thermal and Electric Applications (PETEA) 
Project. The PFDR Technology Project’s major activity is devel- 
oping the technology of solar concentrators, receivers and power 
conversion subsystems suitable for parabolic dish or point-focusing 
distributed receiver power systems. Other PFDR activities include 
system integration and cost estimation under mass production, as 
well as the testing of the hardware. The PFTEA Project's first 
major activity is applications analysis that is seeking ways to intro- 
duce PFDR systems into appropriate user sectors. The second ac- 
tivity is systems engineering and development wherein power plant 
systems are analyzed for specific applications. The third activity is 
the installation of a series of engineering experiments in various 
user environments to obtain actual operating experience. 19 refs. 


503 (DOE/CS/30311—T1) Solar production of inter- 
mediate temperature process heat. Phase I design. Final 
report. (Team, Inc., Tucson, AZ (USA)). 1 Aug 1980. Con- 
tract FC03-79CS30311. 280p. NTIS, PC A10/MF AO1. 

This report is the final effort in the Phase I design of a solar 
industrial process heat system for the Hilo Coast Processing Com- 
pany (HCPC) in Pepeekeo, Hawaii. The facility is used to wash, 
grind and extract sugar from the locally grown sugarcane and it 
operates 24 hours a day, 305 days per year. The major steam re- 
quirements in the industrial process are for the prime movers (mill 
turbines) in the milling process and heat for evaporating water from 
the extracted juices. Bagasse (the fibrous residue of milled sugar- 
cane) supplied 84% of the fuel requirement for steam generation in 
1979, while 65,000 barrels of No. 6 industrial fuel oil made up the 
remaining 16%. These fuels are burned in the power plant complex 
which produces 825°F, 1,250 psi superheated steam to power a tur- 
bogenerator set which, in addition to serving the factory, generates 
from 7 to 16 megawatts of electricity that is exported to the local 
utility company. Extracted steam from the turbo-generator set sup- 
plies the plant's process steam needs. The system consists of 42,420 
ft.2 of parabolic trough, single axis tracking, concentrating solar 
collectors. The collectors will be oriented in a North-South con- 
figuration and will track East-West. A heat transfer fluid (Gulf 
Synfluid 4cs) will be circulated in a closed loop fashion through the 
solar collectors and a series of heat exchangers. The inlet and outlet 
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fluid temperatures for the collectors are 370°F and 450°F respec- 
tively. It is estimated that the net useable energy delivered to the 
industrial process will be 7.2 x 10° Btu’s per year. With an HCPC 
boiler efficiency of 78% and 6.2 x 10° Btu’s per barrel of oil, the 
solar energy system will displace 1489 barrels of oil per year. 
(WHK) 


504 Control system for Fort Hood Solar Total Energy 
System. Luffey, F.C.; Black, D.L. (Westinghouse Electr 
Corp, Pittsburgh, Pa). Proc., Intersoc. Energy Convers. Eng. 
Conf.; 1: No. 799CH1477-9, 82-85(1979). (CONF-790803—). 
From 14. intersociety energy conversion conference; Boston, 
MA, USA ¢ Aug 1979). 
Th ood Solar Total Energy System Large Scale Ex- 


- periment (STES-LSE) was designed to supply 70 million Btu/day 


to the 87 thousand barracks complex at Fort Hood, Texas. Solar 
energy is collected via a mirrored parabolic trough and delivered 
to thermal storage tanks from which the balar ze of the plant oper- 
ates up to 24 hours per day. The control of tle components of the 
Fort Hood STES-LSE is via a "software driven” digital computer 
based control system interfaced with analog control elements. A 
master computer located in the central control room communicates 
asynchronously to field distributed process units (DPU) via parallel 
linked transmission lines. 


505 Role of external energy supply in the design opti- 
mization of solar energy districts. Decher, B. (Univ of Wash, 
Seattle). Proc., Intersoc. Energy Convers. Eng. Conf.; 1: No. 
79CH1477-9, 86-92(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

A systems analysis model is developed which can be used to 
identify the optimal configuration of a solar energy system for a 
user district. The energy requirements which are met by solar gen- 
eration and those met by external supplies of fuel and/or electric 
power are examined from the point of view of maximizing energy 
utilization and minimizing costs. The influence of the demand vari- 
ation profiles and the solar availability profile are specifically inves- 
tigated. 


506 Combined cycle for solar-fossil hybrid power gen- 
eration. Lam, E.Y.; Westsik, J.H. (Bechtel Natl Inc, San 
Francisco, Calif). Proc., Intersoc. Energy Convers. Eng. Conf.; 
No. 79CH1477-9, 203-206(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 $ 1979). 7 

A study of the combined cycle solar hybrid system concepts 
was initiated in October, 1978 at Bechtel as part of the Department 
of Energy's solar power development program. Parametric studies, 
combined with analyses of market potential in the 1985-1990 time 
frame, will serve as bases for selecting one of these two concept 
versions for conceptual design during the second half of this 12 
month study. A technical and economic assessment of the concept 
and the preparation of a development plan and proposal will com- 
plete the study project. The combined cycle hybrid system selected 
by the Bechtel team for the study consists of an air operated open 
Brayton cycle with a steam Rankine bottoming cycle utilizing the 
gas turbine waste heat. Solar energy is used to preheat the air in 
the gas turbine cycle, with the air cooled receiver, located up- 
stream from the combustor in a series arrangement. 


1408 Ocean Thermal Gradient And Salinity Gradient 
Power Systems 


507 (SAN—1570-2/2) Ocean thermal energy conver- 
sion (OTEC) power system development. Preliminary design 
report, Appendices, Part 1 (Final). (TRW Systems and 
Energy Group, Redondo Beach, CA (USA)). 4 Dec 1978. 
Contract. EG-77-C-03-1570. 835p. NTIS, PC A99/MF AOl. 

The objective of this project is the development of a prelimi- 
nary design for a full-sized, closed cycle, ammonia power system 
module for the 100 MWe OTEC demonstration plant. In turn, this 
demonstration plant is to demonstrate, by 1984, the operation and 
performance of an Ocean Thermal Power Plant having sufficiently 
advanced heat exchanger design to project economic viability for 
commercial utilization in the late 1980's and beyond. Included in 
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this power system development are the preliminary designs for a 
proof-of-concept pilot plant and test article heat exchangers which 
are scaled in such a manner as to support a logically sequential, rel- 
atively low-cost development of the full-scale power system 
module. The conceptual designs are presented for the demonstra- 
tion plant power module, the proof-of-concept pilot plant, and for a 
pair of test article heat exchangers. Costs associated with the 
design, development, fabrication, checkout, delivery, installation, 
and operation are included. The accompanying design and produci- 
bilty studies on the full-scale power system module project the per- 
formance/economics for the commercial plant. This section of the 
report contains appendices on the developed computer models, 
water system dynamic studies, miscellaneous performance analysis, 
materials and processes, detailed equipment lists, turbine design 
studies, tube cleaner design, ammonia leak detection, and heat ex- 
changer design supporting data. (WHK) 


508 Open cycle approach to ocean thermal energy con- 
version. Ritland, P.D.; Coffay, B. Proc., Intersoc. Energy 
Convers. Eng. Conf; No. 79CH1477-9, 195-202(1979). 
(CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

A design for an open cycle 100 MW electric net ocean ther- 
mal energy conversion plant is described. In this system flashed 
seawater is used as the working fluid without resorting to an inter- 
mediate working fluid as is used in the closed cycle power system 
options. The design makes use of an ocean platform as integral part 
of the power system. A large diameter, low speed turbine with 
lightweight blades is used. The large quantities of noncondensibles 
require a special approach to the design of condenser and venting 
systems. Attention is paid to hull stability to allow the use of baro- 
metric principles for fluid handling. The design, economic, and in- 
stitutional issues relevant to commercialization are also discussed. 7 
refs. 


509 Osmo-hydro power heat engine: a progress report. 
Loeb, S.; Fraser, M.D.; Jain, S.C.; Mehta, G.D. (InterTech- 
nol/Sol Corp, Warrenton, Va). Proc., Intersoc. Energy 
Convers. Eng. Conf; 1: No. 79CH1477-9, 1055-1060(1979). 
(CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

The Osmo-Hydro Power (OHP) or Pressure-Retarded Os- 
mosis (PRO) heat engine is a possible means of producing economi- 
cal electrical power from low-temperature heat sources. The engine 
utilizes semipermeable membranes for producing a pressurized per- 
meate during mixing of dilute and concentrated solutions, a turbo- 
generator, and a thermal unmixing section to recover and recycle 
the two solutions. 7 refs. 


510 Feasibility and economics of salinity power using 
Osmo-Hydro Power. Mehta, G.D.; Loeb, S.; Fraser, M.D 
(InterTechnol/Sol Corp, Warrenton, Va). Proc., Intersoc. 
Energy Convers. Eng. Conf; 2: No. 79CH1477-9, 1952- 
1957(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

The technical feasibility and economic performance of salin- 
ity power using Osmo-Hydro Power (OHP) systems has been in- 
vestigated. In OHP the free energy of mixing of a dilute and a con- 
centrated brine separated by a semipermeable membrane is har- 
nessed by means of Pressure-Retarded Osmosis (PRO). The objec- 
tive of this paper is to report the results of two projects which 
were recently completed for the U.S. Department of Energy. 8 
refs. 
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511 (ALO—35356-2) Superior heat transfer fluids for 
solar heating and cooling applications. Final report, 21 August 
1978-31 December 1979. Report MRC-DA-953. Parts, L.; 
Miller, D.R.; Leffingwell, J.W.; Thompson, Q.E. (Monsanto 
Research Corp., Dayton, OH (USA). Dayton Lab.). Sep 
1980. Contract AC04-78CS35356. 210p. NTIS, PC A09/MF 
AOl. 

The major objective of this program was the identification 
of superior, currently available organic heat transfer fluids for solar 
collector applications. Organic fluids used in the form of aqueous 
solutions were also to be identified. The required design and han- 
dling properties of the fluids were determined through a survey in 
which 115 designers and manufacturers of solar collectors and col- 
lection systems participated. A state-of-the-art survey of commer- 
cially available organic heat transfer fluids provided information on 
fifty fluids. These were grouped into nine classes. This report con- 
tains information on limiting, design, and handling properties of 
these fluids. The limiting properties affix the use temperature ranges 
of the fluids. The design properties include the following thermo- 
physical data: densities, vapor pressures, viscosities, specific heats, 
thermal conductivities, heats of vaporization, and coefficients of 
thermal expansion. The handling properties include: compatibility 
and incompatibility, with construction materials, chemical sensitiv- 
ity, ignitability, physiological effects, and biodegradability charac- 
teristics. Mutagenicity tests with Salmonella typhimurium bacteria, 
and ignitability tests were conducted with a number of fluids in this 
program. The properties of the fluids were analyzed with reference 
to the required design and handling properties established in the 
survey of collector manufacturers. Guidelines are provided for the 
selection of superior fluids to meet specific collector operational 
and compatibility requirements. These guidelines include the use of 
heat transfer efficiency factors, that were calculated or the tempera- 
ture ranges for which thermophysical data were available. 


512 Heating and cooling systems . Molivadas, S. US 
Patent 4,211,207. 8 Jul 1980. Filed date 2 Apr 1974. vp. 

A description is given of a heating system comprising radi- 
ant heat collector means for absorbing radiant heat and evaporating 
liquid-vapor working fluid and means for transferring the absorbed 
heat to a medium to be heated when the saturated vapor tempera- 
ture of said fluid in said absorbing and evaporating means is below 
the temperature of said medium; said heat transfer means compris- 
ing means for compressing working fluid vapor exiting said absorb- 
ing and evaporating means, means for condensing the compressed 
working fluid vapor and releasing heat to said medium, and throt- 
tling means for expanding or metering the condensed working fluid 
before said fluid is evaporated in said absorbing and evaporating 
means; and means for selecting and maintaining the saturated vapor 
temperature of said fluid in said collector means independently of 
the temperature of said medium and of the heating load imposed by 
said medium on said heating system. 


513 (BNL—28271) Incremental cost of electricity used 
as backup for passive heated homes. Martorella, J.; Bright, 
R.; Davitian, H. (Brookhaven National Lab., Upton, NY 
(USA)). Aug 1980. Contract AC02-76CHO00016. 9p. 
(CONF-801016—15). NTIS, PC A02/MF AOl1. 

From 5. national passive solar conference; Amherst, MA, 
USA (19 Oct 1980). 

The impact of passive technologies on a north-central US 
utility has been studied. A method of utility cost and fuel use analy- 
sis, developed at Brookhaven National Laboratory, was used to 
compute the long run incremental costs and incremental fuel use re- 
quired for supplementary electricity to houses with Trombe walls 
or with direct gain features. For comparison, a reference house 
with no passive features and a house with an energy conservation 
design were also analyzed. The results show that the total long run 
incremental cost to the utility of providing supplementary power to 
the passive houses costs no more than the cost to supply electricity 
to heat the reference house or the conservation house. An analysis 
of the annual homeowner costs for the various types of heating sys- 
tems suggests that the Trombe wall technology is not promising for 
use in this climate. The passive technologies, as modelled in this 
study reduced the requirements for conventional energy by about 
10% (7 to 10 kilojoules/year). For all of the house types studied, 
the use of electricity for heating, instead of oil or gas, reduced the 
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overall (utility plus residential) use of oil or gas by only about 30 to 
40% even out through the 1990's. 


514 (DOE/CS/30122—4) Performance evaluation of a 
State-of-the-art solar air-heating system with auxiliary heat 
pump. Final report, 1 October 1978-30 September 1979. 
Karaki, S.; Brisbane, T.E.; Waterbury, S.S.; Lantz, T.G. 
(Colorado State Univ., Fort Collins (USA). Solar Energy 
Applications Lab.). Jan 1980. Contract AC02-79CS30122. 
222p. NTIS, PC A10/MF AOI. 

The solar heating system in Solar House II, evaluated during 
the heating season of 1978-1979, consists of 57.9 m? of Solaron 
Series 3000 Collectors, 10.3 m* of pebble bed storage, domestic 
water preheating capability and a Carrier air-to-air heat pump as an 
auxiliary heater. Although the control subsystem was specially con- 
structed to facilitate experimental changes and data reduction, the 
balance of the solar system was assembled with off-the-shelf com- 
ponents. Descriptions of the building and the system, modes of 
system operation, the data acquisition system, data processing, and 
performance - thermal, collector, storage, and heat pump - are in- 
cluded. (MHR) 


515 (DOE/CS/30254—1) Continuing development of 
the DEROB system. Quarterly report, July 1, 1980-Septem- 
ber 30, 1980. Arumi-Noe, F.;. (Texas Univ., Austin (USA). 
School of Architecture). Oct 1980. Contract AC02- 
80CS30254. 16p. NTIS, PC A02/MF AOl. 

The last module of the DEROB System has been repro- 
grammed and recoded in an effort to reduce the computational time 
and cost associated with using DEROB. Some preliminary tests 
have been carried out on the new program, and the tentative results 
show that the time of execution can be reduced anywhere from 7% 
to 40% of the time required by the previous version of DEROB. 
The variability in the improvement arises from the options specified 
by the user. Additional tests are being carried out to debug the pro- 
gram. When these are compieted, a copy of the new code will be 
sent to the technical monitors at SERI. This report outlines the 
structure of the new program, derives the general form of the heat 
transfer equations used in this new version, and describes the prop- 
erties of the convergence accelerator derived for this new version 
of DEROB. 


516 (DOE/ET/20108—T1) SOLCOST support and 
maintenance. Quarterly technical status report. (Martin Mar- 
ietta Corp., Denver, CO (USA)). Jun 1980. Contract AC02- 
76ET20108. 22p. (MCR—80-500). NTIS, PC A02/MF AO1. 

The Los Alamos Solar Load Ratio Method for passive solar 
heating was fully implemented as a stand-alone software package 
under the title SOLCOST-PASSIVE. The software includes a 
coupled economic analysis capability which was slightly modified 
(from the LASL methodology) to include variable fuel escalations 
in time. Three passive system types can be evaluated with the 
methodology, and also any combinations of the three. Temperature 
swings for direct gain systems can also be computed. The typical 
output from the program for a simple water wall passive system is 
shown. One of the useful outputs from the program is the table of 
Absorbed Solar Radiation Factors. This table allows the user to 
evaluate the monthly effect of nine different factors which combine 
to yield the solar radiation absorbed by the system. The format of 
the cash flow table is very similar to the current SOLCOST cash 
flow table. A column discounted cash flow values has been added 
to clarify the use of discounting. Other changes from the SOL- 
COST economics include the addition of resale value at the end of 
the ownership period and the addition of discounted payback times. 
(MHR) 


517 (DOE/NASA/CR—161203) Installation, oper- 
ation, and maintenance for the pyramidal optics solar system 
installed at Yacht Cove, Columbia, SC. (Wormser Scientific 
Corp., Stamford, CT (USA)). Sep 1980. Contract AC02- 
76CS32769. 104p. NTIS, PC A06/MF AO1. 

Information is presented concerning the installation, oper- 
ation, and maintenance of the pyramidal Solar System for space 
heating and domestic hot water. Included are such items as princi- 
ples of operation, sequence of installation, and procedures for the 
operation and maintenance of each subsystem making up the solar 
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system. Also included are trouble-shooting charts and maintenance 
schedules. 


518 (DOE/NASA/CR—161550) Solar heating system 
at Security State Bank, Starkville, Mississippi. Final report. 
(Security State Bank, Starkville, MS (USA)). Aug 1980. 
Contract FC01-78CS35198. 95p. NTIS, PC AOS/MF AOl1. 

Information is provided on the Solar Energy Heating 
System (airtype) installed at the branch bank building, northwest 
corner of Highway 12 and Spring Street, Starkville, Mississippi. 
This installation was completed in June, 1979. The 312 square feet 
of Solaron flat plate air collectors provide for 788 square feet of 
space heating, an estimated 55 percent of the heating load. Solar 
heated air is distributed to the 96 cubic foot steel cylinder, which 
contains two inch diameter rocks. An air handler unit moves the air 
over the collector and into the steel cylinder. Four motorized 
dampers and two gravity dampers are also part of the system. A 
Solaron controller which has sensors located at the collectors, rock 
storage, and at the return air, automatically controls the system. 
Auxiliary heating energy is provided by electric resistance duct 
heaters. This project is part of the US Department of Energy's 
Solar Demonstration Program with the government sharing $14,201 
of the $17,498 solar energy system installation cost. This system 
was acceptance tested February, 1980, and the demonstration 
period ends in 1985. 


519 (EUR—6801-EN) Development and optimization 
of Trombe’s solar wall. Final report. Lee, J.G.B.; Fitzgerald, 
D. (Leeds Univ. (UK)). 1980. 97p. European Community 
Information Service, Washington, DC. 

The present design of a Trombe wall is not considered suit- 
able for use in Northern European climates, because heat losses are 
too high during prolonged dull periods and the need to clean the 
inside surfaces of the glazing is undesirable. A new design is devel- 
oped to correct these defects by insulating the inside face of the 
wall, and providing ducts for air circulation within the wall. A 
computer based numerical model is developed to simulate such a 
wall, and a design is evolved to make maximum use of incident ra- 
diation. Two full scale walls are built to investigate heat recovery 
by both natural and forced convection. Monitoring over a complete 
heating season proves the former method to be unworkable, but 
that the simulation can accurately predict the performance of a 
forced convection solar wall. Efficiency of the new design is about 
30% averaged over a heating season, but this may be increased to 
around 43% if either double glazing or a moveable radiation screen 
is fitted. Existing housing may be easily converted to achieve net 
gains of around 30% of the incidence on an unshaded South-facing 
wall, giving energy savings worth about pounds 3 m~? per annum 
at 1978 fuel prices. 


520 (PB—80-115298) Marketing and market accept- 
ance data from the residential solar demonstration program: 
1979. Volume 1: detailed analysis, Autumn 1979. (Real Estate 
Research Corp., Chicago, IL (USA)). 1979. 218p. NTIS, PC 
A10/MF AOl1. 

The marketing and market acceptance components of 
HUD’s Residential Solar Heating and Cooling Demonstration Pro- 
gram, designed to promote the development of a self-sustaining 
solar energy industry, are analyzed. The purposes of this report are 
to (1) describe the actual experiences of sectors and institutions in- 
volved in the market acceptance of solar houses and (2) identify 
and explore emerging trends in the characteristics, opinions, and ac- 
tions of participants in the demonstration program. All findings are 
based on marketing interviews with program participants, with a 
market acceptance model used to guide analysis. Practical informa- 
tion relevant to the construction industry and solar manufacturers is 
emphasized. 


521 (PUB—355) Solar cooling applications workshop. 
(California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.; Southern Solar Energy Center Planning Project, At- 
lanta, GA (USA); Department of Energy, Washington, DC 
(USA)). 1980. Contract W-7405-ENG-48. 193p. (CONF- 
800604—P1). NTIS, PC A09/MF AOI1. 

From American section of the international Solar Energy 
Society conference; Phoenix, AZ, USA (2 Jun 1980). 
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Ten papers are included. A separate abstract was prepared 
for each one. (MHR) 


522 (PUB—355, pp 1-38) Preview report on solar- 
powered heating and cooling operational test site No. 46 at 
Lennox Industries Incorporated, Carrollton, Texas. Scarbor- 
ough, S.E. (Honeywell, Inc., Minneapolis, MN); Batton, 
W.D.; Dollars, B. 1980. 

From American section of the International Solar Energy 
Society conference; Phoenix, AZ, USA (2 Jun 1980). 

An overview is presented of the solar-powered space heating 
and cooling system recently installed at the Lennox Industries In- 
corporated equipment research and development facility in Carroll- 
ton, Texas. The solar system is installed adjacent to a warehouse- 
type commercial building owned and operated by Lennox and pro- 
vides solar-derived heating and up to 50 tons of solar-derived cool- 
ing to existing roof-mounted HVAC units. In addition to the heat- 
ing and cooling functions, the system can generate electrical power 
and includes a thermal storage subsystem that augments heating 
mode operation. Cooling is accomplished through use of two 25- 
ton Rankine engine-assisted water chillers 


523 (PUB—355, pp 41-44) Active solar absorption 
cooling. Merrick, R.H.; Murray, J.G. (Arkla Industries Inc., 
Evansville, IN). 1980. 

From American section of the International Solar Energy 
Society conference; Phoenix, AZ, USA (2 Jun 1980). 

Serious interest in solar cooling began in 1973 using lithium 
bromide/water machines. Today, this type of solar cooling device 
can be bought out of a catalog and carries a warranty. These units 
are water cooled and require connection to a cooling tower. Hard- 
ware available is described briefly. (MHR) 


524 (PUB--355, pp 59-81) Review of two stage, indi- 
rect, and regenerative evaporative cooling techniques. Peck, 
J.F.; Kessler, A J.; Thompson, T.L. (Arizona Univ., 
Tucson). 1980 

From American section of the International Solar Energy 
Society conference; Phoenix, AZ, USA (2 Jun 1980). 

Two stage evaporative cooling has been shown to be an ef- 
fective alternative to refrigerative air conditioning in many of the 
desert regions of the Southwest. It is attained by precooling air 
without humidification before cooling by evaporation. Built exam- 
ples of tested installations in Tucson include both a new home as 
well as a retrofit attached office-greenhouse installation. Data was 
taken at both locations during the summer of 1978. An integrated 
solar heating and evaporative cooling system which uses a large 
rockbed to store heat produced by an active ClearView Solar Col- 
lector has been developed. (Any other hot air solar collector may 
be substituted.) During the summer, the rockbed is used to store 
coolth produced by an evaporative cooler (a simple off-the-shelf 
item). At night, one evaporative cooler cools the rockbed, while a 
second cools the house, using normal one stage evaporative cool- 
ing. During the day, cool air is drawn from the rockbed by the 
house evaporative cooler, where it is cooled again before being 
blown into the house. Other modes of operation have been built 
into the system, which is controlled with a set of pushbuttons that 
are operated by the homeowner 


525 (PUB—355, pp 85-90) Radiative cooling with se- 
lective surfaces in a desert climate. Miller, W.C.; Bradley, 
J.O. (Energy Systems Center, Boulder City, NV). 1980. 

From American section of the International Solar Energy 
Society conference; Phoenix, AZ, USA (2 Jun 1980). 

Radiation of heat to a clear night sky has been proven to be 
an effective method of space cooling for buildings in mild climates. 
In hot, desert climates, however, the viability of radiative cooling 
depends on the development of selective radiator surfaces and in- 
frared-transparent wind screens. A commercially available, anod- 
ized aluminum product ts evaluated for use as a selective nocturnal 
radiator. Experimental data is presented which shows that the an- 
odized aluminum produces a greater cooling effect than a black 
body radiator at operating temperatures well below ambient. An 
analysis is presented which indicates that the improved radiator sur- 
face is theoretically capable of meeting the cooling loads of a typi- 
cal desert dwelling 
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526 (PUB—355, pp 93-109) Desiccant and other cool- 
ing systems. Collier, R.K. (Solar Energy Research Inst., 
Golden. CO). 1980. 

From American section of the International Solar Energy 
Society conference; Phoenix, AZ, USA (2 Jun 1980). 

The following are discussed: previous work, thermodynamic 
analysis, desiccant materials, and zeolite systems of physical adsorp- 
tion. (MHR) 


527 (PUB—355, pp 110-116) Solar dehumidification. 
Arnold, F.H. (Solar Energy Research Inst., Golden, CO). 
1980. 

From American section of the International Solar Energy 
Society conference; Phoenix, AZ, USA (2 Jun 1980). 

An energy-conserving alternative to mechanical dehumidifi- 
cation is the solar-regenerated desiccant dehumidifier. Fans repre- 
sent the only demand for electrical energy. In the desiccant dehu- 
midifier, water vapor in air passed through a desiccant bed is ad- 
sorbed on the surface and in the pores of the material. However, 
since adsorption is an exothermic process, the air is heated as it 
passes through the bed. The viability of desiccant dehumidification 
with presently available materials rests on the availabiity of a suffi- 
ciently large cool sink for sensible cooling as well as solar energy 
for regeneration of the desiccant. Here, it is assumed that such a 
sink is available, whether in the form of a roof pond, ground cou- 
pling, or even the atmosphere. Disiccant properties, dehumidifica- 
tion, and concepts are reviewed. (MHR) 


528 (SOLAR/1029—80/14) Solar energy system per- 
formance evaluation, design construction, Bigfork, Montana, 
October 1979-April 1980. Brauch, M.L. (Automation Indus- 
tries, Inc., Silver Spring, MD (USA). Vitro Labs. Div.). 
1980. Contract AC01-79CS30027. 84p. NTIS, PC A05/MF 
A0l. 

The Design Construction site is a single-family residence in 
Bigfork, Montana equipped with an active solar energy system. The 
solar energy system consists of an array of 792 square feet of 
Revere, Sun Roof flat-plate, liquid (water drain-down) collectors 
and a 1400 gallon water storage tank located centrally on the first 
floor. Heat from the storage tank is transported to a 65 gallon 
DHW heater equipped with an auxiliary electric heating element. 
Hot water from the storage tank also passes through an auxiliary 
electric boiler and then through a four zone baseboard radiator 
system to provide space heating for the home. There is also a spe- 
cial hydro-heater fireplace built into the side of the storage tank 
which is used as an auxiliary. The Design Construction solar 
energy system supplied 35% of the space heating and 27% of the 
domestic hot water required for this house during the heating 
season of October 1979 through April 1980. The quantity of col- 
lected solar energy that was used was 81% and the collector array 
efficiency was 28%. (This efficiency is based on the total solar radi- 
ation incident on the array.) Solar energy saved 7415 kwh of elec- 
tricity for the seven-month period. The solar energy system func- 
tioned consistently throughout the heating season providing signifi- 
cant amounts of solar energy to the space heating and DHW sub- 
systems. The solar fraction of 35% was somewhat lower than the 
design goal of 50%. The main reason for this was that the insola- 
tion was well below the long-term average for this period (October 
1979 through April 1980). 


529 Solar powered cooling apparatus . US Patent 
4,213,305. 22 Jul 1980. Filed date 13 Sep 1976. vp. 

Solar powered cooling apparatus is described comprising a 
collector/evaporator and reflector means positioned to concentrate 
incident solar radiation on the collector, an evaporator forming part 
of a cooling device, aspirator means operated by the pressurized re- 
frigerant vapor produced in said collector/evaporator for reducing 
the pressure in the evaporator of said cooling device and thereby 
cooling the refrigerant liquid therein, an overhead condenser for 
condensing the mixture of vapors produced by said aspirator, said 
overhead condenser draining into an overhead gathering vessel, 
means for supplying liquid refrigerant from said gathering vessel to 
the evaporator of said cooling device, said supplying means includ- 
ing the head of liquid established by said gathering vessel, and 
means for imposing upon said head of liquid the pressure generated 
by said collector/evaporator, whereby said liquid refrigerant is sup- 
plied to said collector-evaporet>r from said oathering vere! 
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530 Air distribution control system . Erickson, D. US 
Patent 4,213,447. 22 Jul 1980. Filed date 2 Jun 1978. vp. 

An air distribution control system adaptable for use in a 
solar heating installation and the like, wherein there is provided a 
source of hot air, a heat storage area and a space to be heated, the 
improvement comprising; a plenum partitioned into a plurality of 
chambers, common air circulating means for said system mounted 
in said plenum having a positive side communicating with at least 
one of said chambers and a negative side communicating with at 
least one of the other of said chambers, first and second ducts ex- 
tending between said hot air source and said heat storage area, re- 
spectively, and the negative side of said chamber in said plenum, 
and a third duct extending between the positive side of said cham- 
ber in said plenum and the space to be heated, temperature sensing 
means for sensing the temperature of said heat storage area, hot air 
source and the space to be heated; and damper control means asso- 
ciated with said plenum to control the circulation of air between 
said heat storage area, hot air source and space to be heated in ac- 
cordance with the relative temperature levels sensed by said tem- 
perature sensing means. 


531 Heat storage and transmission apparatus for heat 
from a fluid heated by the sun . van Kuijk, J.P.M. (to Patlico 
Rights Nv (Netherlands)). US Patent 4,213,563. 22 Jul 1980. 
Priority date 15 Jul 1977, Netheriands, vp. 

An installation for storage and transmissio of heat of a fluid 
heated by solar radiation is described comprising a closed fluid 
tank, at least two primary heat exhancge means in said fluid tank, 
each of said primary heat exchange means being located at ascend- 
ing levels in said tank to define ascending temperature zones there- 
in, a pipe system operatively connected to said primary heat ex- 
change means, a circulation pump in said pipe system for circulat- 
ing solar heated fluid to and from said primary heat exchange 
means, transmission heat exchange means spaced above each prima- 
ry heat exchange means in said tank, said transmission heat ex- 
change means being adapted to transmit heat from the closed fluid 
tank for utilization purposes, thermometers in each of said tempera- 
ture zones, and a valve control system operatively connected to 
said thermometers for controlling the throughflow of the primary 
heat exchange means in accordance with temperature variations in 
the closed fluid tank. 


532 Method and apparatus for collecting and domestic 
use of solar heat . Gay, L. US Patent 4,211,209. 8 Jul 1980. 
Filed date 21 Dec 1977. vp. 

A description is given of a solar heating collecting and stor- 
ing system comprising: a thermal storage tank having a top and a 
bottom effective to contain a heat storage liquid; a horizontally dis- 
posed heat exchanger elevated above said bottom; a body of porous 
material between said bottom and said heat exchanger; at least one 
solar heat collecting means for collecting solar heat; means for cir- 
culating a collecting liquid through said collecting means for trans- 
ferring collected heat to said heat exchanger; pick-up distributor 
means horizontally disposed at the top of said heat storage liquid 
extending along substantially all of at least one horizontal dimen- 
sion of said thermal storage tank; said pick-up distributor means 
having means for admitting said heat storage liquid uniformly along 
it whereby turbulence and mixing of said heat storage liquid re- 
maining in said thermal storage tank during removal of some of the 
heat storage liquid is minimized; return means for returning said 
heat storage liquid to said thermal storage tank within said body of 
porous material below said heat exchanger, said porous body being 
effective to restrict the flow of heat storage liquid upward thereth- 
rough whereby turbulence and mixing of heat storage liquid due to 
heat storage liquid being returned by said return means is mini- 
mized; said return means including discharge distributor means 
horizontally disposed at the bottom of said thermal storage within 
said body of porous material extending substantially all of at least 
one horizontal dimension of said thermal storage tank; said dis- 
charge distributor means having meais for discharging returned 
heat storage liquid uniformly along it; a hot air furnace having a 
hot air conduit and a cold air return; a liquid-to-air heat exchanger 
in said cold air return; means for directing cold air in the cold air 
return a plurality of passes through the liquid-to-air heat exchanger. 
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533 Solar thermal systems long-term performance pre- 
diction using closed-form solutions. Anand, D.K.; Abarcar, 
R.B.; Venkateswaran, S.R. (Univ of Md, College Park). 
Proc., Intersoc. Energy Convers. Eng. Conf; 1: No. 
79CH1477-9, 72-76(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

In this paper, a closed-loop feedback control system repre- 
sentation of solar thermal system is derived for each of the various 
modes of operation. Analysis of the transfer functions resulted in 
identifying the various system parameters which must be optimized 
in order to obtain the maximum system response to a continuous 
input weather function. Using a stochastic weather model, which 
has been validated through the detailed simulation program 
SHASP, as input, the thermal response of the system is obtained in 
a closed-form. A methodology for using the closed-form solution to 
represent the response, and the joint probability density matrix to 
represent the probabilistic nature of the weather to obtain the long- 
term system performance is presented. The results are compared to 
the predictions of both the detailed simulation and the simplified 
design method. 6 refs. 


534 Development of a solar dessicant dehumidifier--2. 
Mei, V.; Ghezelayagh, H.; Gidaspow, D.; Lavan, Z. (Ill Inst 
of Technol, Chicago). Proc., Intersoc. Energy Convers. Eng. 
Conf.; No. 79CH1477-9, 264-268(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

A solar powered desiccant air conditioning system using 
silica gel is being studied. The dehumidifier is of the cross-flow 
type. Ambient air flowing through one set of rectangular channels 
serves as the cooling stream and the process stream flows in per- 
pendicular channels which are lined with silica gel sheets. A dehu- 
midifier model was built and the cycling equilibrium performance 
was studied in detail for different conditions; cross-cooling and 
process stream flow rates, inlet process stream dew point, regenera- 
tion temperature. A computer model used for simulation of the de- 
humidifier involves mass transfer coefficients. These coefficients for 
the gas phase and for the silica gel sheets were determined under 
isothermal conditions in a parallel plate channel. 3 refs. 


535 (UCRL—85019) Impact of land use on solar indus- 
trial process heat for the food processing industry. Casama- 
jor, A.B. (California Univ., Livermore (USA). Lawrence 
Livermore National Lab.). 2 Oct 1980. Contract W-7405- 
ENG-48. 7p. (CONF-801208—2). NTIS, PC A02/MF AOl. 

From Annual IPH conference; Houston, TX, USA (16 Dec 
1980). 

A solar land use study of 1330 food processing plants locat- 
ed in the far-western United States (Arizona, California, Hawaii, 
Oregon, and Washington) has been conducted. Based upon esti- 
mates of each plant's annual energy consumption of process heat. 
derived from: annual sales figures, employment, and total energy 
consumption for that plant's Standard Industrial Classification (SIC) 
group; and the available surface area at each plant, determined by a 
site inspection, an assessment of each plant's potential for solar 
energy was made. Those industries having the highest potential for 
applying solar energy to their process heat loads include: fruit and 
vegetable packing, sugar refining, meat packing. wine and brandy, 
bread, and dairy products. It has been further determined that 
about 25% of the energy used for food processing in the study area 
can be supplied by solar if all of the available surface area at and 
adjacent to these plants is devoted to solar collectors. 


536 Solar coal gasification. Gregg, D.W.; Aiman, 
W.R.; Otsuki, H.H.; Thorsness, C.B. (Lawrence Livermore 
Lab, Calif). Sol. Energy; 24: No. 3, 313-321(1980). 

A preliminary evaluation of the technical and economic feas- 
ibility of solar coal gasification has been performed. The analysis 
indicates that the medium-Btu product gas from a solar coal-gasifi- 
cation plant would not only be less expensive than that from a 
Lurgi coal-gasification plant but also would need considerably less 
coal to produce the same amount of gas. A number of possible de- 
signs for solar coal-gasification reactors are presented. These de- 
signs allow solar energy to be chemically stored while at the same 
time coal is converted to a clean-burning medium-Btu gas. 18 refs. 
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537 Distributed microcomputer-based control system 
for a large scale solar total energy system. Farrell, J.O.; 
Reska, R.S. (GE, Daytona Beach, Fla). Proc., Intersoc. 
Energy Convers. Eng. Conf; 1: No. 79CH1477-9, 77- 
81(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

A unique computer-based digital control system is being de- 
signed by General Electric to control, monitor, and acquire data 
from the world’s largest industrial solar thermal energy system, the 
U.S. Department of Energy's Solar Total Energy--Large Scale Ex- 
periment at Shenandoah, Georgia. The control system employs dis- 
tributed microcomputer architecture, a human factors engineered 
control console, and Large Scale Integrated (LSI) electronics 
hybrid signal conditioning to control solar energy collection, stor- 
age, conversion, and utilization. The total energy system can thus 
operate under either automatic or manual control to produce elec- 
tricity, process steam, and provide space heating and cooling for a 
large knitwear manufacturing plant. 2 refs. 


538 Solar production of industrial process steam. 
Cherne, J.; Gelb, G.; Pinkerton, D. (TRW, Redondo Beach, 
Calif). Proc., Intersoc. Energy Convers. Eng. Conf; 1: No. 
79CH 1477-9, 124-128(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

TRW is developing the application of solar technology to 
food processing at the Ore-Ida Foods plant in Ontario, Oregon, 
under the auspices of the Department of Energy. Steam, generated 
at 417°F, is used for frying, then cascaded to lower temperatures 
for other processes in the plant. This plant consumes all of the 
solar-produced steam without the need for costly storage. The 
system selected consists of high efficiency, parabolic trough, con- 
centrating collectors and a pressurized water heat transfer loop 
which generates steam in a flash tank. This system is applicable to 
many industries. The system interfaces with the industrial process 
by simple teeing into the existing process steam lines. This paper 
treats the trade-offs performed to select the system configuration. 2 
refs. 


539 (DOE/NASA/CR—161559) Solar hot water 
system installed at Day’s Lodge, Atlanta, Georgia. (Day's Inn 
of America, Inc., Atlanta, GA (USA)). Sep 1980. Contract 
FG01-77CS31632. 24p. NTIS, PC A02/MF AOl1. 

The solar energy hot water system installed in the Days Inns 
of America, Inc., Day’s Lodge I-85 and Shallowford Road, NE At- 
lanta, Georgia is described. This system is one of eleven systems 
planned under this grant and was designed to provide for 81% of 
the total hot water demand. There are two separate systems, each 
serving one building of the lodge (total of 65 suites). The entire 
system contains only potable city water. The 1024 square feet of 
Grumman Sunstream Model 332 liquid flat plate collectors and the 
outside piping drains whenever the collector plates approach freez- 
ing or when power is interrupted. Solar heated water from the two 
above ground cement lined steel tanks (1000 gallon tank) is drawn 
into the electric domestic hot water (DHW) tanks as hot water is 
drawn. Electric resistance units in the DHW tanks top off the solar 
heated water, if needed, to reach thermostat setting. Operation of 
this system was begun in August, 1979. The solar components were 
partly funded ($18,042 of $36,084 cost) by the Department of 
Energy 


540 (DOE/NASA/CR—161560) Solar hot water 
system installed at Days Inn Motel, Jacksonville, Florida. 
(Day's Inn of America, Inc., Atlanta, GA (USA)). Sep 
1980. Contract FG0O1-77CS31632. 33p. NTIS, PC A03/MF 
AOl 

The solar energy hot water system installed in the Days Inns 
of America, Inc., Days Inn Motel (120 rooms) I-95 and Cagle 
Road, Jacksonville, Florida, is described. The solar system was de- 
signed by ILI, Incorporated to provide 65 percent of the hot water 
demand. The system is one of eleven systems planned under this 
grant. Water [in the Solar Energy Products, Model CU-30ww 
liquid flat plate collector (900 square feet) system] automatically 
drains into the 1000 gallon lined and vented steel storage tank when 
the pump is not running. Heat is transferred from storage to Do- 
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mestic Hot Water (DHW) tanks through a tube and shell heat ex- 
changer. A circulating pump between the DHW tanks and heat ex- 
changer enables solar heated water to help make up DHW standby 
losses. All pumps are controlled by differential temperature. This 
system was turned on June 19, 1979. The solar components were 
partly funded ($15,823 of $31,823 cost) by the Department of 
Energy. 


541 (DOE/NASA/CR—161561) Solar hot water 
system installed at Days Inn Motel, Savannah, Georgia. Gris- 
sett, J.A. Jr. (Day’s Inn of America, Inc., Atlanta, GA 
(USA)). Sep 1980. Contract FG01-77CS31632. 41p. TIC. 

Portions of document are illegible. 

The solar hot water system installed in the Days Inns of 
America, Inc., Days Inn Motel (122 rooms), Abercorn and Mall 
Boulevard (Oglethorpe Mall), Savannah, Georgia is described. This 
Solar Hot Water System is one of eleven systems planned under 
Grant EG-77-G-01-1632. The Solar System was designed by Natu- 
ral Power, Inc., to provide 50 percent of the total Domestic Hot 
Water (DHW) demand. Solar Energy Products Model CU-30 WW 
Liquid Flat Plate Collectors (900 square feet) are used for the col- 
lector subsystem. The collector subsystem is closed-loop, using 50 
percent Ethylene Glycol solution anti-freeze for freeze protection. 
The 1000 gallon fiber glass storage tank contains two heat exchang- 
ers. One of the heat exchangers heats the storage tank with the col- 
lector solar energy. The other heat exchanger preheats the cold 
supply water as it passes through on the way to the Domestic Hot 
Water (DHW) tank heaters. Electrical energy supplements the solar 
energy for the DHW. The Collector Mounting System utilizes guy 
wires to structurally tie the collector array to the building. The 
solar components were partly funded ($14,657 of $29,314 costs) by 
the Department of Energy Grant. This system was turned on in 
June 1979. 


542 (DOE/NASA/CR—161562) Installation package 
for a Sunspot Cascade Solar Water Heating System. (Elcam, 
Inc., Santa Barbara, CA (USA)). Sep 1980. Contract AI01- 
76CS31037. 52p. NTIS, PC A04/MF AO1. 

Elcam, Incorporated of Santa Barbara, California, has devel- 
oped two solar water heating systems. The systems have been in- 
stalled at Tempe, Arizona and San Diego, California. The systems 
consist of the following: collector, collector-tank water loop, solar 
tank, conventional tank and controls. General guidelines are pro- 
vided which may be utilized in development of detailed instalation 
plans and specifications. In addition, it provides instruction on oper- 
ation, maintenance and installation of solar hot water systems. 


543 (DOE/NASA/CR—161570) Solar hot water 
system installed at Days Inn Motel, Dallas, Texas (Valley 
View). (Day's Inn of America, Inc., Atlanta, GA (USA)). 
Sep 1980. Contract FG01-77CS31632. 46p. NTIS, PC A03/ 
MF AOI. 

The solar hot water system installed in the Days Inns of 
America, Inc., Days Inn Motel (120 rooms), I-35/2276 Valley View 
Lane, Dallas, Texas is described. The solar system was designed by 
ILI Incorporated to provide 65 percent of the total domestic hot 
water (DHW) demand. The Solar Energy Products, model CU- 
30WW liquid (water) flat plate collector (1000 square feet) system 
automatically drains into the 1000 gallon steel storage tank when 
the solar pump is not running. This system is one of eleven systems 
planned. Heat is transferred from the DHW tanks through a sheli 
and tube heat exchanger. A circulating pump between the DHW 
tanks and heat exchanger enables solar heated water to help make 
up standby losses. All pumps are controlled by differential tempera- 
ture controllers. The operation of this system was begun March 11, 
1980. The solar components were partly funded ($15,000 of 30,000 
cost) by a Department of Energy grant. 


544 Solar panel . Nissen, R.; Soldan, L. US Patent 
4,211,213. 8 Jul 1980. Filed date 21 Sep 1978. vp. 

A process for heating water in a swimming pool, or the like, 
is described comprising: (A) dimpling at least one of at least two 
corrugated heat retention surfaces at a depth between about 1/4 
inch and 1/2 inch; (B) mating said heat retention surfaces; said 
mated surfaces being retained at a distance from each other depend- 
ing on the depth of said dimpling step (A); (C) orificing one end of 
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said mated surfaces of step (B) to control the flow of water be- 
tween said mated surfaces of step (B); (D) installing at least one 
pair of said mated surfaces of step (C) on a means for exposing said 
mated surfaces to the sun in proximity to the swimming pool, or 
the like; (E) pumping water from the swimming pool, or the like, to 
the orificed end of said mated surfaces of step (D); (F) flowing the 
water of step (E) through said mated surfaces of step (E) toward an 
outlet therein at a rate of between about 10 Ibs./sq. ft. of mated 
heat retention surface/min. And about 200 Ibs./sq. ft. of mated heat 
retention surface/min. Such as to form a water film exposed to the 
sun, said flow rate being determined by said orificing step (C); (G) 
absorbing into said flowing water film of step (F) between about 
1250 Btu’s/day/sq. ft. of mated heat retention surface and 2500 
Btu's/day/sq. ft. of mated heat retention surface; and (H) returning 
said btu absorbed water of step (G) from said outlet to said swim- 
ming pool, or the like. 


545 (JPRS—76386) China report: economic affairs, 
No. 82. 9 Sep 1980. Translation of various papers. 15p. 
NTIS. 

Three nontechnical articles are included, on the possible use 
of solar ovens and boilers in Tibet, the planned production of meth- 
ane, and methane production in Linyi Prefecture, Shandong Prov- 
ince. A very brief description is also given of the new coal dressing 
plants in Hebei Province. (DLC) 


546 Solar refrigeration system . Braun, R. US Patent 
4,211,212. 8 Jul 1980. Filed date 29 Dec 1978. vp. 

A solar energy refrigeration system is described comprising 
a base support, a first reflector defining a concave parabola of revo- 
lution having first and second flared ends, an axis of revolution and 
a central saddle region, said reflector mounted on said base support, 
means for absorbing solar energy mounted on said base support and 
located proximate said central saddle region of said first reflector, 
said means for absorbing solar energy having means defining an ar- 
cuate housing having a solar radiation absorbing surface, a second 
reflector defining an arc located proximate the focus of said first 
reflector and adapted to reflect solar energy received from said first 
reflector on to said means for absorbing solar energy, and means 
for cooling a space, said means connected to said means for absorb- 
ing solar energy. 


1410 Solar Collectors And Concentrators 
REFER ALSO TO CITATION(S) 484, 487, 495, 501, 511 


547 (AD-A—080875) Performance of wood in a do-it- 
yourself solar collector. Forest Service research note. Sher- 
wood, G.E.; Gatz, W.A. (Forest Products Lab., Madison, 
WI (USA)). 1979. 7p. NTIS, PC A02/MF AO1. 

Six variations of a do-it-yourself solar collector design were 
constructed and exposed under stagnation conditions for 1 year; 
collectors were basically closed boxes without air circulation. Tem- 
perature in each collector was recorded throughout the test period 
and the effect uf these temperatures on the wood framing and ply- 
wood in the collectors was estimated based on previous studies of 
effect of high temperature on properties of wood. Visual observa- 
tions were also made on the wood, paint, insulation, and glazing. 
Temperatures in the collectors could reduce strength properties of 
the wood if stagnation conditions were maintained for many years. 
The maximum stagnation temperatures could result in spontaneous 
ignition of wood if maintained continuously for long time periods 
(months, years). Operating temperatures are usually much lower 
than stagnation temperatures. 


548 (ANL—80-66, pp 107-110) Solar energy. Jun 
1980. 

In Chemical Engineering Division research highlights, 1979. 

The solar energy activities in CEN, which are part of an 
overall three-million-dollar Applied Solar Energy Program at 
ANL, include (1) solar-collector development and (2) thermal 
energy storage. The CEN Solar Energy Group has developed theo- 
retical and experimental expertise for accurate prediction of the 
actual performance of any nonimaging solar collector by analysis of 
its design and characterization of the materials of construction. 
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Also, a passive method of solar cooling that uses ice produced and 
stored during the winter for cooling needs in the summer is being 
developed. Water contained in a buried, insulated tank is converted 
to ice by means of Freon-containing heat pipes that act as passive 
refrigeration units. In the winter, these heat pipes act as one-way 
conductors of thermal energy, conducting heat from the water and 
rejecting it to the air. The pipes are designed so that ice formed 
along the submersed portion of the heat pipes will break off peri- 
odically and float to the top of the storage tank. Progress is report- 
ed. (WHK) 


549 (BMFT-FB-T—80-043) Solar collectors for flat 
roofs. Dohse, G.; Reisewitz, G. (Bundesministerium fuer 
Forschung und Technologie, Bonn-Bad Godesberg (Ger- 
many, F.R.)). Aug 1980. 30p. (In German). NTIS (US Sales 
Only), PC A03/MF AOl1. 

Solar collectors were to be developed and constructed for 
flat roofs ready for production and their ability for a long service- 
life tested. Furthermore, the problematic nature of installation tech- 
niques, which meet technical requirements and guarantee good op- 
eration, as well as optimization of collector parts, considering the 
choice of material and manufacturing techniques, shall be investi- 
gated. Regarding linking up the collector to the interior piping, a 
both technically and economically satisfying solution has been 
found in specially designed roof penetrating connection elements 
and pipe support brackets. It may be said that the objective has 
been attained. 


550 Measuring overall emittance of concentrator re- 
ceiver pipes. Gerich, J.W.; Reitter, T.A.; Merriam, M.F. 
(California Univ., Livermore). Sol. Eng. Mag.; 5: No. 3, 33- 
34(Mar 1980). 

A simple and accurate method for measuring the overall 
emittance of receiver pipes used with cylindrical concentrators is 
described. Experimental measurements obtained for steel pipes with 
a black chrome over nickel selective surface are presented. The ob- 
served strong temperature dependence of emittance indicates that 
the use of room temperature emittance data will substantially over- 
estimate collector efficiency. (SPH) 


551 (DOE/EV—0100) Preliminary definition and char- 
acterization of a solar industrial process heat technology and 
manufacturing plant for the year 2000. Prythero, T.; Meyer, 
R.T. (Los Alamos Scientific Lab., NM (USA)). Sep 1980. 
Contract W-7405-ENG-36. 33p. NTIS, PC A03/MF AOl1. 

A solar industrial process heat technology and an associated 
solar systems manufacturing plant for the year 2000 has been pro- 
jected, defined, and qualitatively characterized. The technology has 
been defined for process heat applications requiring temperatures of 
300°C or lower, with emphasis on the 150° to 300°C range. The 
selected solar collector technology is a parabolic trough collector 
of the line-focusing class. The design, structure, and material com- 
ponents are based upon existing and anticipated future technologi- 
cai developments in the solar industry. The solar system to be man- 
ufactured and assembled within a dedicated manufacturing plant is 
projected to consist of the collector and the major collector com- 
ponents, including reflector, absorber, parabolic trough structure, 
support stand, tracking drive mechanism, sun-sensing device and 
control system, couplings, etc. Major manufacturing processes to be 
introduced into the year 2000 plant operations are glassmaking, sil- 
vering, electroplating and plastic-forming. These operations will 
generate significant environmental residuals not encountered in 
present-day solar manufacturing plants. Important residuals include 
chemical vapors, acids, toxic elements (e.g. arsenic), metallic and 
chemical sludges, fumes from plastics, etc. The location, design. 
and operations of these sophisticated solar manufacturing plants 
will have to provide for the management of the environmental re- 
siduals. 


552 (DOE/R5/10154—1) Porous absorber for solar air 
heaters. Finch, J.A. (Finch (John A.), Madison, WI (USA)). 
10 Sep 1980. Contract FG02-79R510154. 46p. NTIS, PC 
A03/MF AOl1. 

Portions of this document are illegible. 

A general discussion of the factors affecting solar collector 
performance is presented. Bench scale tests done to try to deter- 
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mine the heat transfer characteristics of various screen materials are 
explained. The design, performance, and evaluation of a crude col- 
lector with a simple screen stack absorber is treated. The more so- 
phisticated absorber concept, and its first experimental approxima- 
tion is examined. A short summary of future plans for the collector 
concept is included. (MHR) 


553 (EUR—6806-FR) Completion of a prototype instal- 
lation for in-line coating by the Pyrosol process for the real- 
ization of selective glazings. Final report. Blandenet, G.; La- 
garde, Y. (Commission of the European Communities, Lux- 
embourg). 1980. 39p. (In French). NTIS (US Sales Only), 
PC A03/MF AOI. 

The Pyrosol process, based on the pyrolysis of an aerosol 
produced by ultrasonic pulverisation, is particularly efficient in the 
realization of transparent conductive and infra-red reflective coat- 
ings such as indium or tin oxides. For credibility towards industry, 
and before envisaging a life-size machine, an in-line machine, adapt- 
ed to unassuming but easily extrapolable sizes (substrate sizes: 300 
mm x 300 mm) must be studied and realized. The aim of the re- 
search is to carry out a systematic study of parameters relative to 
the quality of coatings. After realization of an in-line machine for 
coating glass substrates, optimization of parameters for increasing 
homogeneity and properties of obtained glazing (electrical and opti- 
cal properties, emissivity) is carried out 


554 (PB—80-803778) Optical coatings for solar cells 
and solar collectors. volume 1. 1964-1978. (citations from the 
NTIS data base). Report for 1964-78. Carrigan, B. (National 
Technical Information Service, Springfield, VA (USA)). 
Jan 1980. 248p. NTIS PC NO1/MF NOI. 

Materials and research for the development of selective coat- 
ings for solar energy conversion devices are described in these cita- 
tions. These materials include types of coatings or covers used to 
reflect or transmit solar radiation in order to optimize solar conver- 
sion to heat or electricity. Most studies concern antireflection, ther- 
mal control, or reflective coatings. Coatings which act as optical 
filters are also covered. (This updated bibliography contains 241 ab- 
str.cts, noe of which are new entries to the previous edition.) 


555 (PB—80-803786) Optical coatings for solar cells 
and solar collectors. Volume 2. 1979 (citations from the NTIS 
data base). Report for 1979. Carrigan, B. (National Techni- 
cal Information Service, Springfield, VA (USA)). Jan 1980. 
47p. NTIS PC NO1/MF NOI. 

Materials and research for the development of selective coat- 
ings for solar energy conversion devices are described in these cita- 
tions. These materials include types of coatings or covers used to 
reflect or transmit solar radiation in order to optimize solar conver- 
sion to heat or electricity. Most studies concern antireflection, ther- 
mal control, or reflective coatings. Coatings which act as optical 
filters are also covered. (This updated bibliography contains 40 ab- 
stracts, all of which are new entries to the previous edition.) 


556 (PB—80-803794) Optical coatings for solar cells 
and solar collectors (citations from the Engineering Index 
data base). Report for 1970-Dec 79. Carrigan, B. (National 
Technical Information Service, Springfield, WA (USA)). 
Jan 1980. 230p. NTIS PC NO1/MF NOI. 

This bibliography of worldwide journal literature cites re- 
ports on materials and research for the development of selective 
coatings for solar energy conversion devices. These materials in- 
clude types of coatings or covers used to reflect or transmit solar 
radiation in order to optimize solar conversion to heat or electric- 
ity. Most studies concern antireflection, thermal control, or reflec- 
tive coatings. Coatings which act as optical filters are also covered. 
(This updated bibliography contains 223 abstracts, 54 of which are 
new entries to the previous edition.) 


557 (PUB—355, pp 50-53) Integrated solar zeolite col- 
lector. Tchernev, D. 1980. 

From American section of the International Solar Energy 
Society conference; Phoenix, AZ, USA (2 Jun 1980). 

During the first year of the contract, two integrated solar 
zeolite collectors were designed, constructed, instrumented and 
tested. They performed as expected and the actual experimental 
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data is very close to the computerized prediction of performance 
done with a simple mathematical model. The total daily cooling ef- 
ficiency, defined as the total cooling produced by a square foot of 
collector divided by the total daily solar input, was measured to be 
over 25%. The total daily heating efficiency was over 35%, in 
close agreement with published data on other flat plate collectors. 
During the second year, 10 more integrated collectors were con- 
structed and are presently undergoiong vacuum testing. 


558 (SAND—79-1010) Annular solar receiver thermal 
characteristics. Ratzel, A.C.; Sisson, C.E. (Sandia National 
Labs., Albuquerque, NM (USA)). Oct 1980. Contract 
AC04-76DP00789. 80p. NTIS, PC A0OS5/MF AOI. 

Results from thermal studies performed for an annular solar 
receiver assembly to be used with the Sandia Laboratories 2-m, 90- 
deg parabolic collector trough are presented. The receiver configu- 
ration modeled consists of a 2.54-cm o.d. steel tube with a black- 
chrome selective surface and an enclosing concentric Pyrex glass 
envelope. One- and two-dimensional thermal models have now 
been developed to provide receiver assembly temperatures, heat 
losses, and working fluid energy extraction data with the Ther- 
minol-66 (T-66) bulk temperature maintained at 315°C. Parameters 
varied in the work include wind velocity, ambient air temperature, 
annulus gas pressure, and T-66 flow condition (Reynolds number). 
Heat loss and energy extraction results are tabulated and tempera- 
ture distributions from two-dimensional thermal modeling are 
graphically presented in the Appendices. The thermal studies indi- 
cate excessive temperatures (2 340°C) for the receiver tube sur- 
faces when the operating Reynolds number is low (30000). Such 
temperature levels can result in T-66 and black-chrome degrada- 
tion. Therefore, it is recommended that the Reynolds number be 
maintained above 50000. The studies also show the importance of 
receiver assembly alignment. Misalignments, particularly an upward 
misalignment, can greatly increase the peak temperature experi- 
enced by the T-66 fluid and black-chrome selective coating. Fur- 
ther, since one-dimensional and two-dimensional heat loss and 
energy extraction results are comparable, one-dimensional thermal 
modeling is recommended so long as receiver temperature distribu- 
tions are not needed. Increasing wind velocity and decreasing ambi- 
ent air temperatures have been found to increase receiver heat loss. 
These increased losses are minimized if the annular space of the re- 
ceiver assembly is evacuated. 


559 (SAND—80-1681) Midtemperature Solar System 
Test Facility program status report. Otts, J.V. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Aug 1980. Contract 
AC04-76DP00789. 71p. NTIS, PC A04/MF AOl1. 

The current solar test programs at the Midtemperature Solar 
System Test Facility (MSSTF), which is operated for the Depart- 
ment of Energy by Sandia National Laboratories, are outlined. Ap- 
proximately thirty programs are currently under way. The objec- 
tives of each program are described, the current status is noted, and 
future plans are outlined. Test data/results are not included, but ref- 
erences and test engineers names are listed for each project. Inter- 
ested persons are encouraged to solicit further information. 


560 (SAND—80-1707) Pump consumption test report. 
Torkelson, L.E. (Sandia National Labs., Livermore, CA 
(USA)). Sep 1980. Contract AC04-76DP00789. 17p. NTIS, 
PC A02/MF AOl1. 

Experiments were conducted to compare power consump- 
tion of centrifugal and positive displacement gear pumps when op- 
erating at the 70-gpm flow rate which is required in conjunction 
with a 1500-m? collector field. Further, variable speed and choked 
flow control techniques were compared. Results show the positive 
displacement gear pump, controlled by a variable speed, to be the 
most efficient. The other factors to be considered when selecting a 
pump flow control technique are discussed. 


561 Secondary concentration for linear focusing sys- 
tems: a novel approach. McIntire, W.R. (Argonne National 
Laboratory, 9700 South Cass Avenue, Argonne, Illinois 
60439). W-31-109-ENG-38. Appi. Opt; 19: No. 18, 3036- 
3037(15 Sep 1980). 

A multiply-faceted design for a parabolic reflector is present- 
ed. (AIP) 
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562 Thermosiphon solar space heating system with 
phase change materials . Hebert, R. US Patent 4,213,448. 22 
Jul 1980. Filed date 24 Aug 1978. vp. 

A unitary heating system for heating an adjacent area is de- 
scribed including a heat transfer liquid, a container for holding the 
liquid and having a front wall forming a solar heat collection sur- 
face and a rear wall forming a heat dispensing surface, said walls 
being in substantially spaced relation to each other to define an in- 
terior volume within sid container, guide means is disposed in the 
container adjacent the heat collection surface to form therewith a 
heating channel between said surface and said means through 
which channel the liquid to be heated flows by thermosiphonic 
action, insulation means disposed adjacent said guide means and 
spaced from the rear wall of said container to define and form a 
heat storage region on the other side thereof, means forming flow 
pathways in communication with the upper and lower portions of 
said heating channel to connect the same with said storage region 
so that heated liquid can circulate from the channel to the storage 
means and return in a closed system, said heat storage region being 
in contact with the rear wall of said container through which heat 
is to be dispensed to the adjacent area outside of said container and 
in thermal contact therewith, means for predominantly vertically 
orienting said heating channel and heat storage region with the 
upper, outlet end of the heating channel disposed above the lower, 
inlet end of the heating channel to cause thermosiphonic flow be- 
tween the same whenever the heating channel is at a higher tem- 
perature. At least one panel contains phase change materials located 
in the storage region and constructed with a plurality of fully en- 
closed horizontal channels therethrough in spaced relation to each 
other, said phase change materiai selected to change from a solid to 
a liquid at a predetermined threshold temperature rise. 


563 Solar collector . Dreier, J.; Roth, M. (to Roth 
Werke Gmbh (Germany, F.R.)). US Patent 4,213,449. 22 Jul 
1980. Priority date 22 Mar 1977, German, Federal Republic 
of (F.R. Germany), vp. 

A solar collector is described for collecting the radiant heat 
energy of the sun and for transmitting this heat to a liquid heat car- 
rier, comprising a pipeline system which has at least one supply 
port and one discharge port for conducting the heat carrier and a 
glazing which permits heat radiation to pass therethrough, which 
pipeline system is part of a platelike blow-molded absorber plate of 
plastic, in which adjacent pipes are formed by and separated from 
one another by thermoplastically welded mash seams of abutting 
plastic sheets, the improvement comprising a hollow frame which is 
made in one piece with the blow-molded absorber plate and forms 
the edge of the blowmolded absorber plate, said frame having a 
closed cross section, said hollow frame having on its upper side a 
fluted mortise for receiving the edge of said glazing. 


Solar collector . Dobson, M. US Patent 4,213,929. 
2 Jul 1980. Filed date 22 Sep 1978. vp. 

A method of making concrete solar collector panels having a 
pattern of internal passageways is described comprising the steps of: 
(A) depositing in a mold for the panel a first layer of fiber rein- 
forced concrete slurry, (B) placing on said first layer a dissolvable 
polymer foam core for forming the internal passageways, (C) de- 
positing a second Jayer of concrete slurry around said core, (D) de- 
positing a third layer of fiber reinforced concrete slurry, (E) releas- 
ing the panel from the mold when the concrete has set, (F) curing 
the concrete (G) drying the panel, (H) dissolving the polymer foam 
core in a solvent for the polymer, (I) causing the solution of solvent 
and polymer to permeate and coat the concrete surfaces defining 
the internal passageways, (J) draining the solution out of the inter- 
nal passageways, and (K) evaporating the solvent from the solution 
which remains to form a hardened polymer coating on the surfaces 
of the internal passageways. 


565 High temperature solar absorber coating and 
method of applying same . Muenker, A.; Young, A. (to 


Exxon Research And Engineering Co). US Patent 
4,211,210. 8 Jul 1980. Filed date 1 Mar 1978. vp. 

In a solar energy collector system of the type operable at 
temperatures above about 550°F including a heat transfer member 
and wherein means are provided for concentrating incident solar 
radiation by a factor of from about 40 to 2000 to impinge on said 
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heat transfer member, the improvement comprises a nonselective 
radiation absorbing surface coating on said heat transfer member, 
said surface coating being selected from ferrites, oxides of nickel, 
cobalt, iron, strontium and molybdenum and mixtures thereof 
having a solar absorptance greater than about 0.90 at wavelengths 
of from about 0.35 to about 3.0p. 


566 Solar energy collector and transfer apparatus . 
Fries, J.; Grove, J.; Toomey, G. (to JLG Ind Inc). US 
Patent 4,211,211. 8 Jul 1980. Filed date 16 Mar 1978. vp. 

A description is given of a solar energy collector and trans- 
fer apparatus comprising a main support frame, a plurality of 
spaced parallel solar energy absorber-transfer tube units mounted 
on said main support frame and arranged in a common plane, solar 
energy intercepting and concentrating panels mounted on szid main 
support frame and arranged in tandem relationship on opposite 
sides of said tube units, said panels comprising coacting pairs of 
parabolically curved reflector panels on opposite sides of said tube 
units and projecting on opposite sides of said plane in which said 
tube units are located and longitudinally of the tube units in parallel 
relationship thereto, each side-by-side pair of reflector panels defin- 
ing a receiving aperture and an exit aperture, a tube unit disposed 
in each exit aperture between tandemly arranged pairs of said 
panels; and back reflector means supported from said main support 
frame and spaced from said tube units, whereby solar rays imping- 
ing directly on the parabolic reflectors on one side of the tube units 
are concentrated on the sun side of the tube units, and the parabolic 
reflectors on the opposite side of the tube units receive sun rays re- 
flected from the back reflector means to thereby concentrate the 
reflected rays on said opposite side of the tube units, whereby the 
concentration of solar radiation is substantially equalized on both 
sides of the tube units thereby heat fluid flowing through said tube 
units. 


567 Heliostat guidance . Anderson, A.; Miller, R.; 
Vaerewyck, E. (to Westinghouse Electric Corp). US Patent 
4,211,922. 8 Jul 1980. Filed date 1 Nov 1978. vp. 

In a heliostat system wherein solar radiation is reflected 
from a mirror onto a receiver, apparatus for movably positioning 
the mirror is described comprising: (A) a line image producing lens 
disposed through said mirror; (B) a multi-element photosensor rig- 
idly affixed behind said mirror disposed such that an image of the 
sun and an image of said receiver are focusable upon said photosen- 
sor, said photosensor having a preselected element disposed along 
the normal to said mirror through the center of said lens; and (C) 
means utilizing signals from said photosensor created by said 
images for positioning said mirror such that said images are prede- 
termined distances from said preselected element. 


568 Optimization of stationary nonimaging reflectors 
for tubular evacuated receivers aligned north-south. McIntire, 
W.R. (Argonne Natl Lab, Ill). Sol. Energy; 24: No. 2, 169- 
175(1980). 

The detailed study described optimizes the reflector design 
for maximum daily energy collection and includes the effects of re- 
flection losses, reflector-receiver alignment errors, variation of se- 
lective surface absorptance with angle of incidence on the receiver, 
and losses through the gap between the receiver and the reflector. 
7 refs. 


569 Solar materials R and D overview emphasizing 
solar thermal power systems. Butler, B.L. (Sol Energy Res 
Inst, Golden, Colo). pp 432-436 of New Horizons - materi- 
als and processes for the eighties. Azusa, CA; Society for 
the Advancement of Material and Process Engineers (1979). 

From 11. national SAMPE technical conference; Boston, 
MA, USA (Nov 1979). 

A brief discussion is presented about the major thrusts of the 
DOE/SERI materials program. The more significant problem areas 
are identified as are the planned elements of a materials program 
which address those problems. Relevant research areas are outlined. 
5 refs. 
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570 Low-cost, high-performance solar selective paint 
. McKelvey, W.D.; Zimmer, P.B. (Honeywell Inc, 
Minneapolis, Minn). pp 453-462 of New Horizons - materi- 
als and processes for the eighties. Azusa, CA; Society for 
the Riuisomeat of Materia Toad Process Engineers (1979). 
From 11. national SAMPE technical conference; Boston, 

MA, USA (Nov 1979). 

The development of low-cost, high-performance solar selec- 
tive paint coatings for flat-plate collectors is described. Some of the 
coatings hold the promise of on-site application by unskilled per- 
sonnel. The selective paints were made by optimizing coating thick- 
ness, pigment volume concentration and pigment particle size. 
Coatings were shown to be optically efficient with solar absorp- 
tance (a/sub s/) of 0.90 and infrared emittance (€) of 0.10. Material 
cost for typical thickness-sensitive selective paint coatings was esti- 
mated at 1 cent/ft?. Thickness insensitive paints using binary pig- 
ment combinations were also developed providing values of a/sub 
s/ = 0.90 and € = 0.30. Coatings of this type are independent of 
either thickness or substrate surface and offer considerably wider 
versatility for commercial and residential applications than thick- 
ness sensitive coatings. 3 refs. 


571 (NP—25154) Solar Energy Program: protecting 
solar collector systems from corrosion. (Ontario Research 
Foundation, Sheridan Park (Canada)). [nd]. 35p. NTIS (US 
Sales Only), PC A03/MF AOl1. 

Ways to reduce the corrosion in solar heating systems are 
outlined. Corrosion by galvanic means is described and methods of 
fabrication which minimize this type of corrosion are discussed. 
Minimizing corrosion at the design and operating stages of a solar 
heating system by properly choosing materials, coatings, and heat 
transfer fluids is considered. (SPH) 


1420 Heat Storage 


572 (DOE/CS/34482—1) Developing and upgrading of 
solar system thermal energy storage simulatica models. Tech- 
nical progress report, September 1, 1977-February 28, 1978. 
Haelsig, R.T.; Halstead, D.W.; Southall, R.M.; von Fuchs, 
G.F.; Warren, A.W. (Boeing Computer Services Co., Seat- 
tle, WA (USA)). Feb 1978. Contract AC02-77CS34482. 
101p. NTIS, PC A06/MF AO1. 

The program objectives are: 1) collect, standardize, and link 
existing TES models from the literature and other STO contrac- 
tors; 2) correlate TES models with available TES component test 
data; 3) develop streamlined versions of validated TES component 
models; and 4) provide DOE industry with a competent solar TES 
simulation tool. Progress during the reporting period, which is re- 
ported in detail, was concerned primarily with the fist detailed ob- 
jective: 1) criteria for thermal energy storage models were derived; 
2) a state-of-the-art review of thermal energy storage techniques 
was conducted; 3) component models for rock bed and liquid tank 
storage are recommended; and 4) simulation techniques: TRNSYS, 
SOLSYS, and SIMWEST were critiqued. TRNSYS was installed 
and a test problem successfully run. 


573 (DOE/CS/34482—2) Developing and upgrading of 
solar system thermal energy storage simulation models. Tech- 
nical progress report, March 1, 1978-August 31, 1978. Kuhn, 
J.K.; von Fuchs, G.F.; Warren, A.W.; Zob, A.P. (Boeing 
Computer Services Co., Seattle, WA (USA)). Jul 1979. 
Contract AC02-77CS34482. 70p. NTIS, PC A04/MF AOl1. 
The objective of the program are: 1) collect, standardize, 
and link existing TES models from the literature and other STO 
contractors; 2) correlate TES models with available TES compo- 
nent test data; 3) develop streamlined versions of validated TES 
component models; and 4) provide DOE and industry with a com- 
petent solar TES simulation tool. Progress during the reporting 
period was concerned primarily with the first and second objec- 
tives. A rock bed model was evolved and analytical results were 
correlated with component test data, and water tank model devel- 
Opment was continued in detail. Progress is detailed. (WHK) 
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574 Methanol based ane. pumps for storage of solar 
thermal energy. Offenhartz, P.O’D.; Brown, F.C. (EIC 
Corp, Newton, Mass). Proc., Intersoc. Energy Convers. Eng. 
Conf.; No. 79CH1477-9, 507-509(1979). (CONF-790803—). 
From 14. intersociety energy conversion conference; Boston, 


MA, USA (5 Aug 1979). 
The thermomechanical cycle for a solar thermal storage 


system based on the reaction of CaCl, and CHsOH vapor is de- 
scribed. This cycle is capable of pumping heat for solar air condi- 
tioning at a COP of 0.6, or for solar space and domestic water heat- 
ing at a COP of 1.6. TThe equilibrium and kinetics of the CaCl- 
CHsOH system are described, along with details of heat transfer 
measurements made in a small (1500 BTU) energy storage test unit. 
Finally, the reactor design of the energy storage unit is presented. 


15 GEOTHERMAL ENERGY 


REFER ALSO TO CITATION(S) 854 


1502 Geology And Hydrology Of Geothermal Systems 


575 (DOE/ID/12079—8) Geology of the Colado Geo- 
thermal Area, Pershing County, Nevada. Sibbett, B.S.; Bul- 
lett, M.J. (Utah Univ., Salt Lake City (USA). Earth Science 
Lab.). Jul 1980. Contract AC07-79ID12079. 79p. (ESL—38). 
NTIS, PC A05/MF AO1. 

The Colado geothermal area in south-central Pershing 
County, Nevada is defined by hot water wells in alluvium just west 
of the West Humboldt Range. Geothermal gradient holes have en- 
countered temperatures up to 113.5°C at a depth of 76 m (250 ft) 
with a gradient reversal in the alluvium below this depth. The West 
Humboldt Range consists mainly of Triassic to Jurassic slaty shale 
to quartzite of the Auld Lang Syne Group. Carbonate rocks of the 
Jurassic Lovelock Formation have been thrust over pelitic rocks on 
the south end of the area. Erosional remnants of Tertiary tuffs and 
sediments overlay the metasediments in the West Humboldt Range. 
The principal structures are high-angle faults striking north-north- 
west, northeast and north-south. The horst-to-graben transition 
along the range front consists of several step faults trending irregu- 
larly north. The structural pattern in the west edge of the range 
probably continues to the west under the Quaterary alluvium where 
the source of the hot water is located. Thermal waters probably 
rise along a major fault intersection in the Mesozoic rocks then 
spread out in an aquifer in the alluvium. Several thrust faults are 
exposed south of Coal Canyon, and a structural break in the Meso- 
zoic rock exists under the canyon. Several low-angle faults are 
present north of Coal Canyon but their effect, if any, on the geo- 
thermal occurrence is not known. 


576 (HEDL-TME—79-74) Review of water resource 
potential for developing geothermal resource sites in the west- 
ern United States. Sonnichsen, J.C. Jr. (Hanford Engineer- 
ing Development Lab., Richland, WA (USA)). Jul 1980. 
Contract AC14-76FF02170. 86p. NTIS, PC A0OS/MF AOl1. 

Water resources at 28 known geothermal resource areas 
(KGRAs) in the western United States are reviewed. Primary em- 
phasis is placed upon examination of the waer resources, both sur- 
face and ground, that exist in the vicinity of the KGRAs located in 
the southwestern states of California, Arizona, Utah, Nevada, and 
New Mexico. In most of these regions water has been in short 
supply for many years and consequently a discussion of competing 
demands is included to provide an appropriate perspective on over- 
all usage. A discussion of the water resources in the vicinity of 
KGRAs in the States of Montana, Idaho, Oregon, and Washington 
are also included. 


577 (LBL—11236, pp 31-36) Mexican-American coop- 
erative program at the Cerro Prieto geothermal field, Baja 
California, Mexico. Lippmann, M.J.; Witherspoon, P.A.; 
Goldstein, N.E. Aug 1980. 

In Geothermal Energy Development annual report 1979. 


578 (LBL—11236, pp 36-38) Regional geologic setting 
of the Cerro Prieto geothermal field. Vonder Haar, S.P.; 
Howard, J.H. Aug 1980. 
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In Geothermal Energy Development annual report 1979. 


579 (LBL—11236, pp 39-43) Subsurface geology of the 
Cerro Prieto geothermal field. Vonder Haar, S.P.; Noble, J.; 
O'Brien, M.T.; Howard, J.H. Aug 1980. 

In Geothermal Energy Development annual report 1979. 


580 (LBL—11236, pp 44-52) Numerical modeling stud- 
ies of the Cerro Prieto reservoir. Lippmann, M.J.; Goyal, 
K.P. Aug 1980. 

In Geothermal Energy Development annual report 1979. 
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581 (LA—8515-MS) Geology, hydrothermal petrology, 
stable isotope geochemistry, and fluid inclusion geothermo- 
metry of LASL geothermal test well C/T-1 (Mesa 31-1), East 
Mesa, Imperial Valley, California, USA. Miller, K.R.; 
Elders, W.A. (California Univ., Riverside (USA). Inst. of 
Geophysics and Planetary Physics). Aug 1980. Contract W- 
7405-ENG-36. 65p. NTIS, PC A04/MF AO1. 

Borehole Mesa 31-1 (LASL C/T-1) is an 1899-m (6231-ft) 
deep well located in the northwestern part of the East Mesa Geo- 
thermal Field. Mesa 31-1 is the first Calibration/Test Well (C/T-1) 
in the Los Alamos Scientific Laboratory (LASL), Geothermal Log 
Interpretation Program. The purpose of this study is to provide a 
compilation of drillhole data, drill cuttings, well lithology, and for- 
mation petrology that will serve to support the use of well LASL 
C/T-1 as a calibration/test well for geothermal logging. In addi- 
tion, reviews of fluid chemistry, stable isotope studies, isotopic and 
fluid inclusion geothermometry, and the temperature log data are 
presented. This study provides the basic data on the geology and 
hydrothermal alteration of the rocks in LASL C/T-1 as back- 
ground for the interpretation of wireline logs. 


582 (LBL—11236) Geothermal Energy Development 
annual report 1979. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Aug 1980. Contract W-7405- 
ENG-48. 134p. NTIS, PC A07/MF AOl1. 

This report is an exerpt from Earth Sciences Division 
Annual Report 1979 (LBL-10686). Progress in thirty-four research 
projects is reported including the following area: geothermal explo- 
ration technology, geothermal energy conversion technology, reser- 
voir engineering, and geothermal environmental research. Separate 
entries were prepared for each project. (MHR) 


583 (DOE/ID/12079—11) Interpretation of a dipole- 
dipole electrical resistivity survey, Colado geothermal area, 
Pershing County, Nevada. Mackelprang, C.E. (Utah Univ., 
Salt Lake City (USA). Earth Science Lab.). Sep 1980. Con- 
tract ACO07-79ID12079. 94p. (ESL—41). NTIS, PC A05/ 
MF AOl. 

An electrical resistivity survey in the Colado geothermal 
area, Pershing County, Nevada has defined areas of low resistivity 
on each of five lines surveyed. Some of these areas appear to be 
fault controlled. Thermal fluids encountered in several drili holes 
support the assumption that the hot fluids may be associated with 
areas of low resistivity. The evidence of faulting as interpreted 
from modeling of the observed resistivity data is therefore particu- 
larly significant since these structures may be the conduits for the 
thermal fluids. Sub-allurial fault zones are interpreted to occur be- 
tween stations 0 to 5 NW on Line D and on Line A between sta- 
tions 4 NW and 4 SE. Fault zones are also interpreted on Line C 
near stations 1 NW, | SE, and 3 SE, and on Line E between sta- 
tions 2 to 4 NW and near 1 SE. No faulting is evident under the 
alluvial cover on the southwest end of Line B. 4 deep conductive 
zone is noted within the mountain range or. two resistivity lines. 
There is no definite indication that thermal fluids are associated 
with this resistivity feature. 


584 (DOE/ID/12079—15) Bipole-dipole survey at 
Roosevelt Hot Springs, Thermal Area, Beaver County, Utah. 
Frangos, W.; Ward, S.H. (Utah Univ., Salt Lake City 
(USA). Earth Science Lab.). Sep 1980. Contract AC07- 
791D 12079. 65p. (ESL—43). NTIS, PC A04/MF AOl1. 
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A bipole-dipole electrical resistivity survey at Roosevelt Hot 
Springs thermal area, Beaver County, Utah was undertaken to 
evaluate the technique in a well-studied Basin and Range geother- 
mal prospect. The major electrical characteristics of the area are 
clearly revealed but are not particularly descriptive of the geother- 
mal system. More subtle variations of electrical resistivity accompa- 
nying the geothermal activity are detectable, although the influence 
of near-surface lateral resistivity variations imposes upon the survey 
design the necessity of a high station density. A useful practical 
step is to conduct a survey using transmitter locations and orienta- 
tions which minimize the response of known features such as the 
resistivity boundary due to a range front fault. Survey results illus- 
trate the effects of transmitter orientation and placement, and of 
subtle lateral resistivity variations. A known near-surface conduc- 
tive zone is detected while no evidence is found for a deep conduc- 
tive region. 


585 (LA—8476-MAP) Geothermal gradient map of the 
conterminous United States. Kron, A.; Heiken, G. (Los 
Alamos Scientific Lab., NM (USA)). Aug 1980. Contract 
W-7405-ENG-36. vpp. NTIS. 


586 (LBL—11236, pp 4-5) Interpretation of electrical 
and electromagnetic survey data. Morrison, H.F.; Lee, K.H.; 
Mozley, E.; Hoversten, M. Aug 1980. 

In Geothermal Energy Development annual report 1979. 

As part of a continuing research and development program 
directed towards interpreting electrical and electromagnetic survey 
data, a number of computer programs have been written to calcu- 
late the response of one-, two-, and three-dimensional subsurface 
structures to electromagnetic sources. In addition, an integrated in- 
terpretation procedure has been developed and used on magnetotel- 
luric field data from Mt. Hood, Oregon. 


587 (LBL—11236, pp 5-7) Field processing of magne- 
totelluric data. Clarke, J.; Gamble, T.D.; Goubau, W.M.; 
Koch, R.; Miracky, R. Aug 1980. 

In Geothermal Energy Development annual report 1979. 


(LBL—11236, pp 7-11) Automated seismic proces- 
sor. McEvilly, T.V.; Majer, E.L.; Bartschi, J.; Heinsen, J.; 
O'Connell, R. Aug 1980. 
In Geothermal Energy Development annual report 1979. 


589 (LBL—11236, pp 11-15) Controlled-source elec- 
tromagnetic measurements at geothermal sites in Nevada. 
Wilt, M.J.; Goldstein, N.E.; Haught, R.; Stark, M. Aug 
1980. 

In Geothermal Energy Development annual report 1979. 


590 (LBL—11236, pp 15-19) Geophysical and geo- 

chemical investigations at Mt. Hood, Oregon. Goldstein, 

N.E.; Wollenberg, H.A.; Mozley, E.; Wilt, M.J. Aug 1980. 
In Geothermal Energy Development annual report 1979. 


591 (LBL—11236, pp 19-24) Klamath basin geother- 
mal resource and exploration technique evaluation. Stark, 
M.A.; Goldstein, N.E.; Wollenberg, H.A. Aug 1980. 

In Geothermal Energy Development annual report 1979. 


(LBL—11236, pp 24-25) Magnetotelluric studies 
in the high Oregon. Goldstein, N.E.; Miracky, R.; 
Goubau, W.M.; Gamble, T.D. Aug 1980. 
In Geothermal Energy Development annual report 1979. 


593 (LBL—11236, pp 57-61) Resistivity studies at 
Cerro Prieto. Wilt, M.F.; Goldstein, N.E. Aug 1980. 
In Geothermal Energy Development annual report 1979. 


594 ~ (LBL—11236, pp 61-65) Magnetotelluric studies 
at Cerro Prieto. Gamble, T.D.; Goubau, W.M.; Miracky, R.; 
Clarke, J.; Goldstein, N.E. Aug 1980. 

In Geothermal Energy Development annual report 1979. 
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595 (LBL—11236, pp 76-87) Evaluation of the Susan- 
ville, California, geothermal resource, 1979. Benson, S.M.; 
Goranson, C.B.; Haney, J.P.; Schroeder, R.C. Aug 1980. 

In Geothermal Energy Development annual report 1979. 


596 (LBL—11236, pp 123-125) Induced seismicity 
studies at the Cerro Prieto, Mexico, and East Mesa, Califor- 
nia, geothermal fields. Majer, E.L.; McEvilly, T.V. Aug 
1980. 

In Geothermal Energy Development annual report 1979. 


597 (DOE/1ID/12079—9) Geochemistry of the Colado 
geothermal area, Pershing County, Nevada. Christensen, 
O.D. (Utah Univ., Salt Lake City (USA). Earth Science 
Lab.). Jul 1980. Contract ACO7-791D12079. 36p. (ESL—39). 
NTIS, PC A03/MF AOI. 

Multielement geochemical analysis of drill cuttings from 18 
shallow and 2 intermediate-depth temperature gradient holes out- 
lines an area of anomalous geochemistry related to the fluid flow 
and temperature distribution within the Colado geothermal area. 
The concentrations of Hg, As, Li, and Be belong to more than one 
statistical population and provide the clearest expression of hydro- 
thermal processes. Enrichments of these four elements define 
anomalous zones which are spatially coincident with a measured 
temperature anomaly. The spatial distribution suggests that thermal 
fluid rises into alluvium in the vicinity of a major Basin and Range 
fault to depths of 200 to 400 feet (60 to 120 m), then flows laterally 
within shallow alluvial aquifers down the local hydrologic gradient. 
As the fluid cools, Li, Be, As, and Hg are deposited in response to 
changing physical and chemical conditions. As and Be appear to be 
deposited early in higher temperature zones; Li begins to deposit 
early but forms a rather dispersed geochemical anomaly; Hg is 
anomalous throughout the entire geothermal area but is concentrat- 
ed in a shallow halo above the As and Be anomalies. The distribu- 
tions suggest that the entry of thermal fluids from depth into the 
alluvium is spatially restricted to a small area and that the larger 
area of the observed thermal anomaly is due to the flow of warm 
fluid within shallow aquifers. 


598 (LBL—11236, pp 95-98) Properties of H2O-CO, 
mixtures for geothermal reservoir and wellbore simulators. 
Iglesias, E.R.; Schroeder, R.C. Aug 1980. 


In Geothermal Energy Development annual report 1979. 


599 (SAND—80-0834C, pp 219-226) Development of 
high temperature instruments for measuring the water chemis- 
try of geothermal systems. Jensen, G.A. (Battelle Pacific 
Northwest Labs., Richland, WA). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

A program to develop electrochemical and other sensors for 
measuring various ionic species and corrosion related in-situ charac- 
teristics of geothermal fluids is described. The status of PNL and 
contracted programs underway or anticipated is outlined. (MHR) 


600 (LBL—11236, pp 105-107) Correction of downhole 
pressure teansients measured with a fluid-filled capillary tube. 
Miller. C.W.; Zerzan, J.M. Aug 1980. 


In Geothermal energy development. Annual report 1979. 


601 (SAND—80-0834C) High temperature electronics 
and instrumentation seminar proceedings. Veneruso, A.F.; 
Arnold, C.; Simpson, R.S. (eds.). (Sandia National Labs., 
Albuquerque, NM (USA); Houston Univ., TX (USA). 
Dept. of Electrical Engineering). May 1980. Contract 
AC04-76DP00789. 227p. (CONF-791248—). NTIS, PC 
Al1/MF AOI. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

This seminar was tailored to address the needs of the bore- 
hole logging industry and to stimulate the development and appli- 
cation of this technology. for logging geothermal. hot oil and gas, 
and steam injection wells. The technical sessions covered the fol- 
lowing topics: hybrid circuits, electronic devices. transducers. 
cables and connectors, materials, mechanical tools and thermal pro- 


ERA VOL.6,NO.1/ 82 


tection. Thirty-eight papers are included. Separate entries were pre- 
pared for each one. (MHR) 


602 (SAND—80-0834C, pp 17-26) High temperature 
technology: potential, promise, and payoff. Veneruso, A.F. 
(Sandia Labs., Albuquerque, NM). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

The temperature limits of some candidate materials and com- 
ponents for high temperature operation are shown. The tempera- 
ture ranges involved in some typical geo-energy applications are 
displayed. A generalized high temperature instrument is illustrated. 
(MHR) 


603 (SAND—80-0834C, pp 27-38) Service company 
needs. Sinclair, P. (Schlumberger Well Services, Houston, 
TX). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

The high temperature electronics and instrumentation needs 
of a logging service company are considered. The following topics 
are addressed: (1) the well-logging function; (2) evolution of the 
techniques; (3) problems due to market size; (4) identification of the 
key technologies; (5) CMOS and dielectric isolation - a review; (6) 
passive components; and (7) future requirements. 


604 (SAND—80-0834C, pp 39-44) High-temperature 
electronics: an overview. Heckman, R.C. (Sandia Labs. Albu- 
querque, NM). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

Brief remarks on the history of high-temperature electronics, 
an enumeration of the groups or individuals known to be active in 
the field with their interests and objectives, a discussion of the cur- 
rent state of the art, and an attempt to identify the major areas 
where new developments are needed for the future are included. 
(MHR) 


605 (SAND—80-0834C, pp 47-49) Developing a 
market for high temperature technology: the need for stand- 
ards and generic components. Edwards, L.M. (Dresser In- 
dustries, Houston, TX). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

The potential market for high temperature technology and 
how such a market can be developed and stimulated by the com- 
bined efforts of industry and government are explored. The follow- 
ing projects are described: logging live steam geothermal wells and 
a high temperature geothermal packer. (MHR) 


606 (SAND—80-0834C, pp 53-56) Hardening micro- 
circuits against 300°C, yesterday and tomorrow. Palmer, 
D.W. (Sandia Labs., Albuquerque, NM). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

The technological approaches taken at Sandia in high tem- 
perature electronics, what the present capabilities are in the lab and 
field. and where development is leading are described. (MHR) 


607 (SAND—80-0834C, pp 57-62) High temperature 
thick film research. Vest. R.W. (Purdue Univ., West La- 
fayette, IN). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX. USA (3 Dec 1979) 

The research was undertaken to understand better the phe- 
nomena which occur in thick film resistors and capacitors in the 
temperature range 350°C, and to apply the knowledge gained to 
the development of resistors and capacitors which have acceptable 
temperature coefficients and which exhibit minimal drift after ex- 
tended periods at high temperatures. The basic approach has been 
to select systems which perform well at normal use temperatures, 
and to make small changes in the materials which models predict 
are limiting the performance at elevated temperatures. (MHR) 
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608 (SAND—80-0834C, pp 63) Thick-film materials 
for hi-temperature operation. Imhof, H.W.; Bertsch, B.E. 
= Electronics Corp., West Conshohocken, PA). May 


From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

Performance parameters and processing information are de- 
scribed for new materials systems formulated specifically to allow 
fabrication of passive components operational to 500°C. 


609 (SAND—80-0834C, pp 65-66) Commercial fabri- 
cation of 275°C hybrid microcircuits. Reagan, M.G. (Tele- 
dyne Philbrick, Dedham, MA). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

The investigation and resolution of mechanical and electrical 
problems, and the identification of techniques that would yield the 
efficient and reliable fabrication of 300°C hybrid microcircuits are 
described. (MHR) 


610 (SAND—80-0834C, pp 67-70) High temperature 
high density microelectronics. Bauer, J.A. (RCA, Moores- 
town, NJ). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 


611 (SAND—80-0834C, pp 79-80) Monoconductor 
cables and cablehead. Coquat, J.A. (Sandia Labs., Albuquer- 
que, NM). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

A project to develop a single conductor based interconnect 
system is discussed including successes to date, on-going work, and 
pians for the near future. The project is divided into two major 
areas: the cablehead and the cable itself. A high temperature 
(275°C) corrosion resistant heat has demonstrated the ability to 
solve electrical communications problems (leakage resistance) gen- 
erally associated with the cable-to-sonde interface while logging 
hostile environment geothermal wells. A commercial TFE teflon 
insulated cable has been purchased from the Vector Cable company 
and has been successfully used to 300°C in a geothermal field test 
and laboratory tested to its rated specification of 315°C for 9 hours. 
(MHR) 


612 (SAND—80-0834C, pp 81-90) Armored well log- 
ging cable for geothermal borehole environments. Kerr, W. 
(Wayne Kerr and Associates, Inc., Houston, TX). May 
1980. 

From High tcmperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

The program described defines a series of tests to be carried 
out on geothermal well instrumentation prototype cables purchased 
by the LASL for evaluation of their electrical and mechanical char- 
acteristics and suitability of the cables for eventual use on the 
LASL Hot Dry Rock Geothermal Project. (MHR) 


613 (SAND—80-0834C, pp 91-94) Commercial cables 
for geothermal logging. Garne, W.E. (Rochester Corp., Cul- 
peper, VA). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

The design and construction of well logging cables are re- 
viewed in order to understand the problems of geothermal cables. 
Conductors, insulation, armors, processing equipment, and testing 
are covered. (MHR) 


614 (SAND—80-0834C, pp 95-100) Commercial geo- 
thermal logging cables. Wagoner, J.L.C. (Schlumberger 
Technology Corp., Sugarland, TX). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

The chemical, mechanical, and electrical characteristics of 
the major materials used in cable construction are discussed. Com- 
mercial cables, their design, and operational information are cov- 
ered. Cross-sectional drawings of several cables either in commer- 
cial use or designed for commercial use are shown. (MHR) 
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615 (SAND—80-0834C, pp 101-104) Hostile environ- 
ment test system for logging cables. Rose, L.C. (Aerospace 
Research Corp., Roanoke, VA). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

A hostile environment test system for well logging cables 
has been developed. The system is capable of subjecting a short 
section (approximately 3 feet) of either multi or single conductor 
cable to various combinations of pressure, temperature and tension 
while submerged in various fluids such as water, sodium chloride 
solution or the liquid portion of drilling mud. A system for using a 
hydrogen sulfide solution has been installed and tested at ambient 
temperature and pressure. 


616 (SAND—80-0834C, pp 111-114) Behavior of sili- 
con devices at high temperatures. Draper, B.L. (Sandia 
Labs., Albuquerque, NM). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

Recent progress in MOSFET design and some information 
on performance limits of typical devices are discussed. (MHR) 


617 (SAND—80-0834C, pp 115-122) High tempera- 
ture characteristics of commercial integrated circuits. Prince, 
J.L.; Rapp, E.A.; Kronberg, J.W.; Fitch, L.T. (Clemson 
Univ., SC). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

Requirements on active electronic components for the hos- 
tile down-hole environment of geothermal wells are extreme. 
System requirements dictate eventual use of IC (integrated circuit) 
components. The work described here is directed toward establish- 
ing the high temperature performance and reliability capabilities of 
diverse IC technologies, particularly those suitable for digital IC 
fabrication, and determining the limiting mechanisms and character- 
istics of the technologies for high temperature application. (MHR) 


618 (SAND—80-0834C, pp 125-128) Compatible thin- 
film components for high-temperature electronics. Raymond, 
L.S.; Nelson, L.N.; Hamilton, D.J.; Kerwin, W.J. (Univ. of 
Arizona, Tuscon). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

The fabrication of thin-film resistors which can operate at 
500°C and capacitors which can operate at 350°C is described. 
These components are deposited by Low Pressure Chemical Vapor 
Deposition (LPCVD) and are compatible with each other as well 
as with MOS devices. Fabrication and modeling of metal-gate 
NMOS devices which operate at 300°C are also discussed. 


619 (SAND—80-0834C, pp 129-132) Compound semi- 
conductor for high temperature active devices. Eknoyan, O. 
(Texas A and M Univ., College Station, TX). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

The energy bandgap dependence on temperature is shown 
for GaP, GaAs, and Si. The reverse leakage current versus tem- 
perature of GaAs is shown. The reverse-bias current-voltage char- 
acteristics of GaP diode are given at various temperatures. The 
aging results are presented for GaP diode tested under 10 mA 
foward bias at 400°C. (MHR) 


620 (SAND—80-0834C, pp 133-136) Search for high 
temperature transformer materials. Pandey, R.K.; Weichold, 
M.H. (Texas A and M Univ., College Station, TX). May 
1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

The temperature and annealing dependence of magnetic pa- 
rameters of various materials have been studied to evaluate their 
usefulness as high temperature transformer core materials. Studies 
were carried out on toroid samples in which the flux path is closed 
upon itself and no flux leakages occur. For primary and secondary 
windings, anodized aluminum wire was used. Primary and second- 
ary windings are isolated from each other by inserting mica paper 
between them. After plotting the B-H loops of as received samples 
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up to the Curie points, they were annealed in air at various tem- 
peratures for several hundred hours. Also, because the toroids have 
MgO coating which prevents the oxidation of the materials, it is 
not necessary to anneal the samples in special environments. A 
large number of transformer core materials were investigated. 
However, only four of them, namely, Deltamax, Silectron, Super- 
mendur, and Permendur merit consideration as promising materials. 
These are well established transformer core materials. Their com- 
positions and pertinent magnetic parameters are given. Of all the 
samples studied, 2V Permendur exhibited the most attractive prop- 
erties for fabrication of high temperature transformers. (MHR) 


621 (SAND—80-0834C, pp 195-207) Temperature, 
pressure, and flow transducers. Lamers, M.D. (Measurement 
Analysis Corp., Torrance, CA). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

A comprehensive review of the measurements required by 
geothermal reservoir and production engineers was performed. 
Using these requirements, an appraisal of current measurement 
methods was performed and are summarized, together with an 
identification of suppliers for the various types of instrumentation. 
The transducer techniques and their inherent limitations and poten- 
tial for being used to meet the very hostile geothermal process fluid 
and downhole environments are discussed. (MHR) 


622 (SAND—80-0834C, pp 209-214) Quartz resonator 
pressure transducer for geothermal well logging. EerNisse, 
E.P. (Quartex, Inc., Salt Lake City, UT); McConnell, T.D. 
May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 


623 (SAND—80-0834C, pp 215-218) New acoustic 
sensor materials for a geothermal borehole televiewer. Wonn, 
J.W. (Westinghouse R and D Center, Pittsburgh, PA). May 
1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

The construction of the borehole televiewer sensor is dis- 
cussed briefly, specific geothermal deficiencies are identified, and 
the results of an effort to overcome these problems are summarized. 
(MHR) 


624 (SAND—80-0834C, pp 229) Slickline tools and 
Amerada gauges. Harper, J.C. (Geophysical Research Corp., 
Tulsa, OK). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 


625 (SAND—80-0834C, pp 231-234) Upgrading me- 
chanical tools: survey clocks. Major, B.H. (Sandia Labs., Al- 
buquerque, NM). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

Recommendations for upgradng survey clocks are listed. 
After the modifications were completed, the clocks were field 
tested and further recommendations suggested. (MHR) 


626 (SAND—80-0834C, pp 235-236) Thermal protec- 
tion: vacuum insulated flasks. Thompson, L.B. (Vacuum 
Barrier Corp., Woburn, MA). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

The fabrication, design, and heat transfer properties of a 
series of Dewar flasks developed to provide downhole thermal pro- 
tection are described. (MHR) 


627 (SAND—80-0834C, pp 237-240) Wireline well- 
head equipment for high temperature and high pressure appli- 
cation. Chancey, R.D. (Bowen Tool Co., Houston, TX). 
May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

A reliable, low maintenance wellhead control system to sup- 
port logging services in producing geothermal wells has been de- 
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veloped by Dresser Atlas in cooperation with Bowen Tools, Inc. 
Two hydraulic wireline blowout preventers (BOPs) were stacked in 
series over a well’s master gate valve. Their internal components 
were modified to withstand steam flowing at 260°C (500°F), 3.45 
MPa (500 psi). The BOP was incorporated with an advanced four- 
valve pressure equalization and monitoring system. High tempera- 
tures called for special hydraulic fluid and severe service pressure 
gauges. For safety, a pressure/temperature monitor and grease 
pack-off were added. This new Geothermal Wellhead Control 
System proved itself in field tests early in 1979. 


1504 Legal And Institutional Aspects 


628 (P—800-80-010) Final report on the California De- 

partment of Water Resources’ notice of intention to seek cer- 

tification for South Geysers Geothermal Project. (California 

Energy Resources Conservation and Development Commis- 

sion, Sacramento (USA)). Jun 1980. 38p. Energy Resources 

ene and Development Commission, Sacramento, 
A. 

This report contains a summary and discussion of the events 
that have occurred since publication of the Summary and Hearing 
Order on April 23, 1980, an amended listing of the local, regional, 
state, and Federal standards, ordinances, laws, and long-range land 
use plans or guidelines which the Committee has identified as appli- 
cable to the Project, and Proposed Decision with conditions for 
filing the Application for Certification. (MHR) 


1505 Economic And Financial Aspects 


REFER ALSO TO CITATION(S) 666 


629 (DGE—4014-13) Proceedings and findings of the 
geothermal commercialization workshop. Anderson, J.; Dhil- 
lon, H. (Mitre Corp., McLean, VA (USA). METREK 
Div.). Apr 1979. Contract ACO1-77ET28505. 331p. NTIS, 
PC A15/MF AOl. 

The proceedings are presented of a Geothermal Commer- 
cialization Workshop conducted by the Division of Geothermal Re- 
source Management, Department of Energy. The workshop was 
held in January-February 1979 at The MITRE Corporation facility 
in McLean, Virginia. The workshop addressed geothermal hydro- 
thermal commercialization achievements and needs in the areas of 
Marketing and Outreach, Economics, Scenarios, and Progress Mon- 
itoring. 


1506 Environmental Aspects And Waste Disposal 


630 (LBL—11236, pp 52-57) Simulation of reinjection 
at Cerro Prieto using an idealized two-reservoir geological 
model. Tsang, C.F.; Mangold, D.C.; Lippmann, M.J. Aug 
1980. 

In Geothermal Energy Development annual report 1979. 


631 (LBL—11236, pp 112-115) Preliminary study of 
subsidence at Wairakei, New Zealand, using a numerical 
model. Narasimhan, T.N.; Goyal, K.P. Aug 1980. 

In Geothermal Energy Development annual report 1979. 


632 (LBL—11236, pp 118-122) Geothermal subsidence 
research program. Noble, J.E. Aug 1980. 
In Geothermal Energy Development annual report 1979. 


633 (LBL—11236, pp 125-127) Removal of silica from 
Cerro Prieto brines. Weres, O.; Tsao, L. Aug 1980. 
In Geothermal Energy Development annual report 1979. 


634 (LBL—11236, pp 127-129) Theoretical studies of 
Cerro Prieto brines chemical equilibria. Iglesias, E.R.; 
Weres, O. Aug 1980. 

In Geothermal Energy Development annual report 1979. 
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635 (P—700-79-013) Draft environmental impact 
report. California Department of Water Resources, Bottle 
Rock geothermal power plant, Lake County, CA. (California 
Energy Commission, Sacramento (USA)). Dec 1979. 233p. 
California Energy Commission, Sacramento. 

The California Department of Water Resources (DWR) pro- 
poses to construct the Bottle Rock power plant, a 55 MW geother- 
mal power plant, at The Geysers Known Geothermal Resource 
Area (KGRA). The plant is projected to begin operation in April 
of 1983, and will be located in Lake County near the Sonoma 
County line on approximately 7.2 acres of the Francisco leasehold. 
The steam to operate the power plant, approximately 1,000,000 
pounds/h, will be provided by McCulloch Geothermal Corpora- 
tion. The power plant's appearance and operation will be basically 
the same as the units in operation or under construction in the 
KGRA. The power plant and related facilities will consist of a 55 
MW turbine generator, a 1.1 mile (1.81 km) long transmission line, 
a condensing system, cooling tower, electrical switchyard, gas stor- 
age facility, cistern, and an atmospheric emission control system. 
DWR plans to abate hydrogen sulfide (H2S) emissions through the 
use of the Stretford Process which scrubs the H2S from the con- 
denser vent gas stream and catalytically oxides the gas to elemental 
sulfur. If the Stretford Process does not meet emission limitations, a 
secondary H2S abatement system using hydrogen peroxide/iron 
catalyst is proposed. The Bottle Rock project and other existing 
and future geothermal projects in the KGRA may result in cumula- 
tive impacts to soils, biological resources, water quality, geothermal 
steam resources, air quality, public health, land use, recreation, cul- 
tural resources, and aesthetics. 


636 (SAN—2068-1) Peregrine Falcon study. Final 
report. (GRIPS Joint Powers Agency, Napa, CA (USA)). 1 
Feb 1980. Contract FG03-78ET27170. 170p. NTIS, PC 
A08/MF AO1. 

Portions of document are illegible. 

Three papers are included. A separate abstract was prepared 
for each. (MHR) 


637 (SAN—2068-1, pp 1.2-1.50) Phase I field study: 
Peregrine Falcons of Mount Saint Helena in the Geysers-Ca- 
listoga Known Geothermal Resource Area. Kirven, M.N. 
(Sonoma State Univ., Rohnert Park, CA). 1 Feb 1980. 

In Peregrine Falcon study. Final report 

The Phase I field study was conducted from 30 May to 20 
August 1978 in an effort to monitor the foraging and breeding ac- 
tivities of a family of endangered American Peregrine Falcons uest- 
ing in the vicinity of Mt. St. Helena, Sonoma County, California to 
determine, if possible, the extent to which these birds utilize the ad- 
jacent Known Geothermal Resource Area. Sixty-five map plots 
were recorded for foraging flights within a 3.3 kilometer radius of 
the nesting site and two major flight corridors were identified along 
which 68 percent of all flights were oriented. The mean duration of 
successful flights of the adult male was 68.3 minutes, which was 
substantially shorter than observed for peregrines nesting at the 
nearby Palisades eyrie in Napa County suggesting the possible su- 
periority of the Mt. St. Helena foraging habitat. From prey remains 
found in the vicinity of the nesting site thirteen species were identi- 
fied. Human intruders at both sites caused the breeding peregrines 
to become highly agitated and for this reason strict protection of 
these sites is essential. Three young fledged at Mt. St. Helena in 
1978 with a mean fledging success rate of 2.8 observed for 5 years 
which represents high success when compared to Peregrines in 
other regions of North Americal. The post-fledging parental care 
period lasted for at least two months and a yearling from 1977 ap- 
peared at the eyrie several times during the 1978 breeding season 
Floral and faunal diversity in the study area was noteworthy with 
218 species of plants, 77 species of birds, 38 species of mammals, 14 
species of reptiles and 11 species of amphibians inventoried for at 
least seven biotic communities represented. 


638 (SAN—2068-1, pp IA.2-IA.20) Appendix A: 
report on a preliminary study of the Peregrine Falcons in the 
proposed geothermal development area, Sonoma County, Cali- 
fornia. Kirven, M.N. (Sonoma State Coll., Rohnert Park, 
CA). 1 Feb 1980. 


In Peregrine Falcon study. Final report 
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In the summer of 1977, a field study was undertaken to mon- 
itor the foraging activities of a family of American Peregrine Fal- 
cons nesting in the vicinity of the Republic Geothermal-McMicking 
Leasehold, Sonoma County, California, in an effort to determine 
the relative importance of the Briggs Creek drainage habitat within 
the Leasehold. Observational data consisting of visual compass 
bearings and triangulations of flight patterns of the falcons, and nest 
site ativities, were interpreted to suggest that approximately one- 
third of the foraging flights were in the direction of the Briggs 
Creek drainage. Transect bird population censuses taken by Laitner 
and Miller in the riparian habitat were compared to prey remains 
collected at the falcon eyrie and showed a 23 percent overlap. Firm 
conclusions on the relative importance of the Briggs Creek habitat 
to the falcons during the critical reproductive period could not be 
drawn because the data were not sufficiently comprehensive. It was 
suggested that a more thorough study utilizing established tech- 
niques of radio-telemetry be initiated as soon as possible so that 
more definitive statements can be made about the importance of the 
Briggs Creek habitat and the potential impact of geothermal devel- 
opment to the survival of the Peregrine Falcons. 


639 (SAN—2068-1, pp II.1-II.26) Final report: Per- 
egrine Falcon foraging study in the Geysers-Calistoga Known 
Geothermal Resource Area, Sonoma County, California, 1979. 
Enderson, J.H.; Kirven, M.N. (Colorado Coll., Colorado 
Springs). 1 Feb 1980. 

In Peregrine Falcon study. Final report. 

Two adults and two young Peregrine Falcons were radio- 
tagged to determine foraging behavior near an eyrie in the Geysers- 
Calistoga Known Geothermal Resource Area. Equipment failure 
prevented detailed analysis of movements, but tracking data coup- 
led with data from observers near the eyrie permitted analysis of 
139 flights by the female and 40 by the male. Flights were catego- 
rized as those less than 1 km from the eyrie, extending about 1 km 
but perhaps proceeding farther, and long flights beyond 1 km. All 
flights were assigned one of seven vectors, one of which was in the 
direction of the geothermal area. Long flights on that vector in- 
cluded 9 and 12% of all long flights for the female and male re- 
spectively. Long flights for the female were mainly southeast from 
the eyrie (36%) and for the male they were southwest (35%). The 
observer data alone in 1979 indicated that 11% and 15% of the 
flights of the female and male, respectively, were toward the geo- 
thermal area. Inbound flights by both sexes with prey from the geo- 
thermal area included 17% of all such flights. About 12% of flights 
made by both sexes observed in another study in 1978 were to or 
from the development area, and other 1977 results suggest that up 
to 33% were in that direction. The proposed development site is 
small and lies 6 km west of the eyrie. The relatively few flights in 
that direction, the non-selective use by the falcons of flight routes 
in most other directions, and the general high abundance of prey in 
the region indicate that development of the geothermal site would 
not result in signficant loss of foraging resource to the peregrines. 


1507 By-products 


640 Geothermal mineral extraction system. Meckler, 
M. US Patent 4,211,613. 8 Jul 1980. Filed date 28 Nov 1977. 
vp. 

A system is described for recovering geothermal brines com- 
prising in combination: a geothermal well having a first end adja- 
cent the surface and a second end disposed within a wet geother- 
mal aquifer containing hot saline geothermal brine; brine eductor 
means disposed at said second end comprising a venturi having a 
first inlet receiving a high velocity flow of dilute saline carrier solu- 
tion, a nozzle inlet into which a flow of said geothermal brine is 
educted, mixing means receiving said flow of solution and flow of 
geothermal brine from sid inlets to form a recovery mixture having 
a saline content lower than that of said brine and an outlet commu- 
nicating the mixture with the interior of said well; first: conduit 
means within said well for delivering said high velocity flow of so- 
lution to said first inlet; aud second means within said well for deli- 
vering said mixture from said outlet to the surface. A method of 
recovering geothermal brine from a geothermal aquifer comprising 
the steps of: establishing a high velocity flow of a carrier solution 
having a lower salt concentration than the brine from the surface 
into a geothermal well having a lower ead disposed within the 
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aquifer; flowing the solution through the well through a venturi 
having a nozzle communicating with the aquifer so that brine is 
educted from the aquifer into the solution to form a recovery mix- 
ture; and delivering the mixture through the well to the surface. 


1508 Geothermal Power Plants 


REFER ALSO TO CITATION(S) 582 


641 Effect of noncondensables on the performance of 
geothermal steam power plants. Khalifa, H.E.; Michaelides, 
E.; Kestin, J. (Brown Univ, Providence, RI). Proc., Intersoc. 
Energy Convers. Eng. Conf; 1: No. 79CH1477-9, 1029- 
1033(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

The influence of dissolved carbon dioxide on the thermody- 
namic performance of geothermal steam systems is analyzed. The 
system is divided into its main components: the flash tank, the tur- 
bine, the condenser and the gas extraction system, and the effect of 
noncondensables is studied for each. The effect of the noncondensa- 
ble gas on the output of the whole system is deduced from its effect 
on the individual components. The analysis of actual systems is pre- 
ceeded by an analysis of an ideal system. The optimum condenser 
pressure for actual systems is obtained for different gas extraction 
system efficiencies. 4 refs 


642 (DOE/ET/27026—T4) Geothermal _ materials 
survey : Arkansas Power and Light Development and Demon- 
stration Project. 100kW power system using direct contact 
heat exchangers, El Dorado, Arkansas. Ellis, P.F. II. (Radian 
Corp., Austin, TX (USA)). 22 Jul 1980. Contract AC02- 
79ET27026. 38p. NTIS, PC A03/MF AOl. 

The 100 kW plant is a direct contact boiling/direct contact 
condensing binary system using isopentane as the working fluid. 
Treated waste geothermal brine from the Great Lakes Chemical 
Co. (GLC) bromine recovery operation is the heat source. Brine is 
taken from the GLC Treated Brine Line at 205 to 210°F and sup- 
plied to the pilot plant via the APL Brine Inlet Line. The brine 
enters the direct contact boiler (DCB) and vaporizes isopentane. 
The cooled brine is discharged into the reinjection pond at 135 to 
155°F. The brine flow rate is 45,655 to 87,030 lb(m)/hr (pounds 
mass per hour). The chemistry of the brine is discussed. The objec- 
tives here are to: (1) evaluate present pilot plant materials selec- 
tions, (2) identify potential materials problems, and (3) recommend 
alternate materials for use in future systems. (MHR) 


643 (LBL—11236, pp 26-27) Binary fluid experiment. 
Tleimat, B.W. Aug 1980. 
In Geothermal Energy Development annua! report 1979. 


644 (LBL—11236, pp 27-30) Activities in direct-con- 
tact heat exchange. Rapier, P.M. Aug 1980. 


In Geothermal Energy Development annual report 1979 


645 Process and system for recovery of energy from 
geothermal brines and other water containing sources 
Woinsky, S. (to Occidental Petroleum Corp). US Patent 
4,213,302. 22 Jul 1980. Filed date 26 Sep 1977. vp. 

A process is described for recovery of energy from elevated 
temperature or hot water-containing fluids which contain uncon- 
densible gas, including geothermal brines and other elevated tem- 
perature water sources, which comprises (A) containing said water- 
containing fluid which contains uncondensible gas in heat exchange 
relation with a working fluid in liquid form in a heat transfer zone, 
to produce a cooled water-containing fluid, (B) heating said work- 
ing fluid by such contact at a temperature to produce boiling there- 
of in the upper portion of said heat transfer zone, said heat transfer 
zone being maintained at a pressure below the critial pressure of 
said working fluid, to produce resulting vapors of working fluid 
and water together with uncondensible gas, (C) expanding the re- 
sulting vapors and gas in an expander to produce work, and dis- 
charging the expanded vapors and gas from said expander, (D) 
withdrawing cooled water-containing fluid from said heat transfer 
zone of step (A) containing working fluid, (E) flashing said cooled 
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water-containing fluid of step (D) in a flash zone to flash off the 
working fluid therein including uncondensible gas, and leave cooled 
liquid, and discharging said cooled liquid, (F) compressing the 
flashed-off working fluid and said gas, (G) mixing said compressed 
working fluid and said gas from step (F) with the expanded vapors 
and gas discharged from said expander of step (C) to form a mix- 
ture, (H) cooling said mixture and condensing the expanded work- 
ing fluid vapor and water vapor therein, to form condensed work- 
ing fluid and condensed water vapor, (I) separating, in an accumu- 
lator zone, condensed working fluid from condensed water vapor 
and recycled uncondensible gas from step (H), (J) returning said 
condensed working fluid to said heat transfer zone for reheating 
therein, and (K) carrying out said flashing in step (E). 


1509 Geothermal Engineering 


646 (BNL—51224(Vol.1)) Economic impact of using 
nonmetallic materials in low to intermediate temperature geo- 
thermal well construction. Volume 1. (National Water Well 
Association, Worthington, OH (USA)). Dec 1979. Contract 
AC02-76CH00016. 63p. NTIS, PC A04/MF AOl1. 

The results are presented of an exhaustive literature search 
and evaluation concerning the properties and economics of com- 
mercially available nonmetallic well casing and screens. These ma- 
terials were studied in terms of their use in low to intermediate 
temperature geothermal well construction. 


647 (BNL—51224(Vol.2)) Economic impact of using 
nonmetallic materials in low to intermediate temperature geo- 
thermal well construction. (National Water Well Association, 
Worthington, OH (USA)). Dec 1979. Contract AC02- 
76CHO00016. 117p. NTIS, PC A06/MF AO1. 

Four appendices are included. The first covers applications 
of low-temperature geothermal energy including industrial process- 
es, agricultural and related processes, district heating and cooling, 
and miscellaneous. The second discusses hydrogeologic factors af- 
fecting the design and construction of low-temperature geothermal 
wells: water quality, withdrawal rate, water depth, water tempera- 
ture, basic well designs, and hydrogeologic provinces. In the third 
appendix, properties of metallic and nonmetallic materials are de- 
scribed, including: specific gravity, mechanical strength properties, 
resistance to physical and biological attack, thermal properties of 
nonmetallics, fluid flow characteristics, corrosion resistance, scaling 
resistance, weathering resistance of nonmetallics, and hydrolysis 
resistance of nonmetallics. Finally, special considerations in the 
design and construction of low-temperature geothermal wells using 
nonmetallics materials are covered. These include; drilling methods, 
joining methods, methods of casing and screen installation, well ce- 
menting, and well development. (MHR) 


648 (DOE/ET/28460—5) Investigation and evaluation 
of geopressured-geothermal wells. Hartsock, J.H.; Rodgers, 
J.A. (Gruy Federal, Inc., Houston, TX (USA)). Sep 1980. 
Contract AC08-77ET28460. 46p. NTIS, PC A03/MF AOl1. 

Over the life of the project, 1143 wildcat wells were 
screened for possible use. Although many did not meet the 
program's requirement for sand development, a surprisingly large 
number were abandoned because of downhole mechanical prob- 
lems. Only 94 of these wells were completed as commercial hydro- 
carbon producers. Five wells of opportunity were funded for test- 
ing. Of these, two were evaluated for their hydraulic energy, ther- 
mal energy, and recoverable methane, and three were abandoned 
because of mechanical problems. (MHR) 


649 (LBL—11236, pp 69-76) Evaluation of city well 1, 
Klamath Falls, Oregon. Benson, S.M.; Goranson, C.B.; 
Schroeder, R.C. Aug 1980. 


In Geothermal Energy Development annual report 1979. 


650 (SAND—80-0834C, pp 173-178) Results of geo- 
thermal casing packer seal elastomer compound development. 
Hirasuna, A.R.; Sedwick, R.A.; Stephens, C.A. (L’Garde, 
Inc., Newport Beach, CA). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 
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Elastomer compounds were successfully developed which as 
packer seals maintain seal at 260°C for more than 24 hours in syn- 
thetic geothermal brine (aqueous solution of H2S, CO2, and NaCl). 
The final results of the elastomer compound development are pre- 
sented. The successful compounds are based on the following poly- 
mer systems: EPDM (Nordel), fluoroelastomer (Viton), EPDM/ 
fluoroelastomer blend, and propylene-TFE (AFLAS). Evaluation 
was performed on full-scale packer seals as well as O-rings by 
L’Garde. L’Garde ran comparison tests against commercially avail- 
able elastomers inluding Kalrez. L’Garde’s test results were also 
corroborated independently by three other companies. 


651 (SAND—80-0834C, pp 139-142) Materials 
(alloys) selection for high temperature downhole instrumenta- 
tion. Ellis, P.; Conover, M. (Radian Corp., Austin, TX). 
May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

The factors governing materials selection and probably 
downhole conditions are defined. Some general metals recommen- 
dations are presented. (MHR) 


652 (SAND—80-0834C, pp 143-154) Factors influenc- 
ing the selection of corrosion-resistant alloys for high-tem- 
perature, downhole applications. Douglass, D.L. (UCLA, 
Los Angeles, CA). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

Some of the factors involved in the various forms of corro- 
sion are discussed and the rationale involved in selecting the right 
material for a given application is shown. Special emphasis is given 
to localized corrosion mechanisms. (MHR) 


653 (SAND—80-0834C, pp 155-158) DOE/DGE elas- 
tomers program. Cassidy, P.E. (Texas Research Inst., Inc., 
Austin). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

The actual devices that are needed and the types of poly- 
meric properties required in each case are reviewed. Polymers 
being used or tested for use in a geothermal environment include: 
fluorimated plastics and elastomers, ethylene-propylene copolymers, 
nitrile rubbers and polyurethanes (for low temperature 50°C, fluid 
transport pipe coatings). Progress in elastomer research is reviewed. 


(MHR) 


654 (SAND—80-0834C, pp 159-172) Perfiuoroelas- 
tomers current technical position. Asti, F.J. (E.1. DuPont de 
Nemours and Co., Wilmington, DE). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

Perfluoroelastomers, which are marketed under the traden- 
ame of Kalrez, were developed for very hostile environments 
where less environmentally resistant elastomers deteriorate and fail. 
The superior stability of Kalrez is attributed to the fact that it is 
made from a fully fluorinated gumstock and therefore can be re- 
garded as a rubbery analog of Teflon. The environmental stability 
of Kalrez is compared with other high temperature elastomers. In 
addition, various seal designs are discussed which should enable the 
designer to take maximum advantage of the excellent environmental 
stability that Kalrez offers. Furthermore, technical concerns that 
may limit the use of Kalrez in certain applications are reviewed. 


655 (SAND—80-0834C, pp 179-192) Mechanics of 
elastomers at high temperatures. Hertz, D.L. Jr. (Seals East- 
ern, Inc., Red Bank, NJ). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979) 

Elastomer technology is reviewed. The following topics are 
discussed: polymer structure and size, effect of temperature on the 
properties of elastomers, failure concepts, stress and strain, shear 
modulus and crystallinity, chemical degradation by water, stress re- 
laxation, reinforced elastomers, and hydrostatic compression. 


(MHR) 
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656 (UCID—18521) Tests of proprietary chemical ad- 
ditives as antiscalants for hypersaline geothermal brine. Final 
report. Harrar, J.E.; Locke, F.E.; Otto, C.H. Jr.; Deutscher, 
S.B.; Frey, W.P.; Lorensen, L.E.; Snell, E.O.; Lim, R.; 
Ryon, R.W.; Quong, R. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Jan 1980. Contract W- 
7405-ENG-48. 39p. NTIS, PC A03/MF AOI1. 

The Lawrence Livermore Laboratory brine treatment test 
system has been used to carry out a short-term evaluation of a 
number of proprietary chemical additives as antiscalants for the hy- 
persaline brine of the Salton Sea Geothermal Field. In addition, a 
test of sludge seeding was conducted as a technique for scale con- 
trol. The effect of each additive on the rate of precipitation of silica 
from the effluent brine at 90°C was measured, and scaling rates of 
brine treated with nine of the additives were measured at 125 and 
210°C. Corrosion rates of mild steel in the treated brines were esti- 
mated using Petrolite linear polarization resistance equipment. None 
of the additives had a direct effect on the rates of silica precipita- 
tion, and none had a beneficial effect on the scale formed at 210°C. 
At 125°C, two additives, Drewsperse 747 (Drew Chemical) and 
SC-210 (Southwest Specialty Chemicals) afforded a marginal 
degree of scale reduction. The Austral-Erwin additive diminished 
the adherence of scale formed at points of high velocity fluid flow 
but increased solids accumulation at other points. Sludge seeding 
shows some promise because it reduces the degree of silica supersa- 
turation of the brine. Results of analyses of solids precipitated from 
effluent brines (Woolsey No. | and acidified Magmamax No. 1) are 
presented. 


657 (LA—8535-MS) Pressure transient testing of a 
manmade fractured geothermal reservuir: an examination of 
fracture versus matrix dominated flow effects. Fisher, H.N.; 
Tester, J.W. (Los Alamos Scientific Lab., NM (USA)). Sep 
1980. Contract W-7405-ENG-36. 36p. NTIS, PC A03/MF 
AOl. 

The data analysis is in terms of a diffusion equation that de- 
termines the flow of water and hence the pressure in the main frac- 
ture system, associated joints, and the matrix permeability. The fits 
of the flow data to type curve solutions of the diffusion equation 
with pressure-dependent properties for various flow geometries are 
presented. The following points are considered in detail. (1) The 
limits on the fracture geometry, aperture, and diffusing areas are 
determined from the diffusion parameters. (2) Dependence of the 
parameters (impedance, diffusivity) of the flow-through systems are 
related to the inflation of the major fractures. (3) The rock proper- 
ties are related to the reservoir compressibility and permeability. In 
particular, laboratory experiments have shown that the properties 
of all sizes of cracks from large single fractures to the microstruc- 
ture are pressure dependent if the fluid pressure is near the confin- 
ing stress. The effects of this pressure dependence on the form of 
the type curves are included. (4) The competition of flow into the 
various types of porosity (main fractures, joints, and microstruc- 
ture) and the effect on the interpretation of type curves are consid- 
ered. The approach described makes an important departure from 
conventional pressure-transient reservoir analysis in that pressure- 
dependent properties are incorporated into a numerically simulated 
generation of type curves resulting from one- and two-dimensional 
diffusion. In addition, the problem of specifying a unique flow ge- 
ometry where both matrix and fracture-dominated, non-Darcy flow 
effects are possible is analyzed using a large amount of field and 
laboratory data in conjunction with a theoretical treatment that re- 
views the existing state of the art in reservoir mechanics. 


658 (LBL—11236, pp 66) Precision gravity studies at 
the Cerro Prieto geothermal field. Grannell, R.B.; Tarman, 
D.W.; Clover, R.C.; Leggewie, R.M.; Aronstam, P.S.; 
Kroll, R.C.; Eppink, J. Aug 1980. 


In Geothermal Energy Development annual report 1979. 


659 (LBL—11236, pp 66-69) Geothermal reservoir en- 
gineering management program: developments in fiscal 1979. 
Howard, J.H.; Schwarz, W.J. Aug 1980. 


In Geothermal Energy Development annual report 197°. 


660 (LBL—11236, pp 91-95) Development of the two- 
phase reservoir simulation program, SHAFT79. Pruess, K..; 
Schroeder, R.C.; Witherspoon, P.A. Aug 1980. 
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In Geothermal Energy Development annual report 1979. 


661 (LBL—11236, pp 98-103) Preliminary studies of 
the reservoir capacity and longevity of the Baca geothermal 
field, Nex Mexico. Bodvarsson, G.S.; Vonder Haar, S.P.; 
Wilt, M.J.; Tsang, C.F. Aug 1980. 

In Geothermal Energy Development annual report 1979. 


662 (LBL—11236, pp 103-105) Modeling transient 
two-phase flow in a wellbore. Miller, C.W. Aug 1980. 
In Geothermal Energy Development annual report 1979. 


663 (LBL—11236, pp 107-109) Wellbore storage ef- 
fects in geothermal wells. Miller, C.W. Aug 1980. 
In Geothermal Energy Development annual report 1979. 


664 (LBL—11236, pp 109-112) Hydraulics of a well 
intercepting a single horizontal fracture. Bodvarsson, G.S.; 
Narasimhan, T.N.; Tsang, C.F. Aug 1980. 


In Geothermal Energy Development annual report 1979. 


665 (LBL—11236, pp 115-117) Use of pressure tran- 
sient analysis in modeling the hydraulic fracturing process. 
Palen, W.A.; Narasimhan, T.N. Aug 1980. 

In Geothermal Energy Development annual report 1979. 


666 Use of weighted brines in recovery of geothermal 
energy from hot, dry rock. Kern, L.R. (Atl Richfield Co, 
USA). Geotherm. Energy Mag.; 8: No. 2, 12-24, 29-42(Feb 
1980). 

A study was conducted of potential processes for extracting 
thermal energy from deep hot rocks of low permeability. In the 
processes considered, the hot rock is contacted by water injected 
into hydraulically created fractures at the bottom of wells complet- 
ed in a manner similar to conventional oil and gas wells. The water 
is heated by contact with the rock in the fracture and is then with- 
drawn for use on the surface. 14 refs. 


1510 Direct Energy Utilization 


REFER ALSO TO CITATION(S) 647 


667 (DOE/ID/12050—3) Ethanol production for auto- 
motive fuel usage. Final technical report, July 1979-August 
1980. Stenzel, R.A.; Yu, J.; Lindemuth, T.E.; Soo-Hoo, R.; 
May, S.C.; Yim, Y.J.; Houle, E.H. (Bechtel National, Inc., 
San Francisco, CA (USA)). Aug 1980. Contract ACO07- 
791D 12050. 152p. NTIS, PC AO8/MF AO1. 

Production of ethanol from potatoes, sugar beets, and wheat 
using geothermal resources in the Raft River area of Idaho was 
evaluated. The south-central region of Idaho produces approxi- 
mately 18 million bushels of wheat, 1.3 million tons of sugar beets, 
and 27 million cwt potatoes annually. A 20-million-gallon-per-year 
ethanol facility has been selected as the largest scale plant that can 
be supported with the current agricultural resources. The conceptu- 
al plant was designed to operate on each of these three feedstocks 
for a portion of the year, but could operate year-round on any of 
them. The processing facility uses conventional alcohol technology 
and uses geothermal energy for all process heating. There are three 
feedstock preparation sections, although the liquefaction and sac- 
charification steps for potatoes and wheat involve common equip- 
ment. The fermentation, distillation, and by-product handling sec- 
tions are common to all three feedstocks. Maximum geothermal 
fluid requirements are approximately 6000 gpm. It is anticipated 
that this flow will be supplied by nine production wells located on 
private and BLM lands in the Raft River KGRA. The geothermal 
fluid will be flashed from 280°F in three stages to supply process 
steam at 250°F, 225°F, and 205°F for various process needs. Steam 
condensate plus liquid remaining after the third flash will be re- 
turned to receiving strata through six injection wells. 
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668 (LBL—11236, pp 87-91) Recent modifications of 
the numerical code CCC. Bodvarsson, G.S.; Lippmann, M.J.; 
Narasimhan, T.N. Aug 1980. 

In Geothermal Energy Development annual report 1979. 
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REFER ALSO TO CITATION(S) 399, 854 
1608 Wave Energy Converters 


669 Energy conversion engine. Grande, M. US Patent 
4,211,076. 8 Jul 1980. Filed date 19 Jun 1978. vp. 

Fuelless means of obtaining energy comprising: (A descrip- 
tion is given of a) a cellular conveyor means for carrying air at at- 
mospheric pressure down to great water depths and converting it 
to stored energy in the form of compressed air; (B) open bottom 
bell type container for capturing the compressed air; and (C) means 
for converting the stored energy to pratical use by driving a tur- 
bine wheel through the use of a pressure container and a nozzle ar- 
rangement. 


670 Ball screw type wave power generator. Ohmata, 
K.; Shimoda, H. (Meiji Univ, Kanagawa, Jpn). Proc., Inter- 
soc. Energy Convers. Eng. Conf; 2: No. 79CH1477-9, 1946- 
1951(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

To obtain an even flow of electric power from fluctuating 
wave energy, the authors devised a Ball Screw Type Wave Power 
Generator (BSTWPG) which consists of a pressure plate, ball 
screws and nuts, one-way clutches, flywheels and generators. 7 refs. 


17 WIND ENERGY 


REFER ALSO TO CITATION(S) 399. 418, 854 


671 (SERI/PR—635-770) Wind energy systems. Quar- 
terly review, April 1, 1980-June 30, 1980. (Solar Energy Re- 
search Inst., Golden, CO (USA)). Nov 1980. Contract 
AC02-77CH00178. 215p. NTIS, PC Al0/MF AOl1. 

The quarterly review for the wind energy systems (WES) 
program is prepared by the Solar Research Institute (SERI) as an 
overview of the program efforts. The review presents the objec- 
tives, accomplishments, planned activities, and outputs of each task 
in the WES program. 


1701 Availability (climatology) 


REFER ALSO TO CITATION(S) 401. 402. 403. 404 
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672 Conversion of energy by means of tethered whirl- 
winds. Wallace, V. US Patent 4,211,084. 8 Jul 1980. Filed 
date 25 Aug 1978. vp. 

A description is given of a process for transforming heat 
contained in superdiabatic air at or near ground level into useful 
wind energy in the form of a tethered artifcial whirlwind which 
comprises (A) initiating a tethered whirlwind coumn, (B) powering 
said whirlwind column by causing said superadiabatic air to flow 
into the base of the whirlwind column, and (C) utilizing the wind 
energy contained in said whirlwind column. 


673 (DOE/EV—0103) Technology assessment of wind 
energy conversion systems. Meier, B.W.; Merson, T.J. (Los 
Alamos Scientific Lab., NM (USA)). Sep 1980. Contract W- 
7405-ENG-36. 48p. NTIS, PC A03/MF AOI. 

Environmental data for wind energy conversion systems 
(WECSs) have been generated in support of the Technology As- 
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sessment of Solar Energy (TASE) program. Two candidates have 
been chosen to characterize the WECS that might be deployed if 
this technology makes a significant contribution to the national 
energy requirements. One WECS is a large machine of 1.5-MW- 
rated capacity that can be used by utilities. The other WECS is a 
small machine that is characteristic of units that might be used to 
meet residential or small business energy requirements. Energy stor- 
age systems are discussed for each machine to address the intermit- 
tent nature of wind power. Many types of WECSs are being stud- 
ied and a brief review of the technology is included to give back- 
ground for choosing horizontal axis designs for this study. Cost es- 
timates have been made for both large and small systems as re- 
quired for input to the Strategic Environmental Assessment Simula- 
tion (SEAS) computer program. Material requirements, based on 
current generation WECSs, are discussed and a general discussion 
of environmental impacts associated with WECS deployment is 
presented. 


674 (DOE/NASA/9235—75/3) 100-kW _hingeless 
metal wind turbine blade design, analysis and fabrication. 
Donham, R.E.; Schmidt, J.; Linscott, B.S. (Lockheed-Cali- 
fornia Co., Burbank (USA); National Aeronautics and 
Space Administration, Cleveland, OH (USA). Lewis Re- 
search Center). 1975. 14p. (CONF-7505145—1). NTIS, PC 
A02/MF AOl1. 

From 31. national forum of the American Helicopter Soci- 
ety; Washington, DC, USA (May 1975). 

Portions of document are illegible. 

The design, fabrication and analysis of aluminum wind tur- 
bine rotor blades is discussed. The blades are designed to meet cri- 
teria established for a 100-kilowatt wind turbine generator operat- 
ing between 8 and 60-mile-per-hour speeds at 40 revolutions per 
minute. The design wind speed is 18 miles per hour. Two rotor 
blades are used on a new facility which includes a hingeless hub 
and its shaft, gearbox, generator and tower. Experience shows that, 
for stopped rotors, safe wind speeds are strongly dependent on 
blade torsional and bending rigidities which the basic D spar struc- 
tural blade design provides. The 0.25-inch-thick nose skin is brake/ 


bump formed to provide the basic D spar structure for the tapered, 
twisted blades. This technique was developed to form the thick 
spar skins to avoid high tooling costs associated with stretch form- 
ing methods. 


675 (ISD—261) Statical and dynamical testing of dif- 
ferent towers for wind turbines. Argyris, J.H.; Braun, K.A. 
(Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer Statik und 
Dynamik der Luft- und Raumfahrtkonstruktionen). Jul 1979. 
122p. (In German). NTIS (US Sales Only), PC A06/MF 
AOl. 

The statical layout of different towers is performed using the 
reactions due to different gusts which a two-bladed rotor (120 m 
diameter) imposes on a rigid support as external loads. The rotor 
blades itself are assumed to be inelastic. Each one has a flapping 
hinge and a flap-pitch coupling. A cylindrical cantilever steel tower 
is dimensioned by a hand calculation such that the maximal loads 
enlarged by a dynamic magnification factor provoke tolerable 
stresses and displacements. Some further loading cases are consid- 
ered, which turn out to be not relevant for the dimensioning. For 
both a cantilever and a guyed tower a statical layout and a dynamic 
response calculation for several gusts are performed using Finite 
Element Methods (FEM). The tower a statical layout and a dynam- 
ic response calculation for several gusts are performed using Finite 
Element Methods (FEM). The tower system and the rotor system 
are assumed to be dynamically decoupled. The guyed tower proves 
to be the superior one. A new type of tower is statically laid out 
using a geometrically non-linear FE-Program. The kinematics of 
three towers with different guys were investigated and compared. 


676 (ORO—5135-77/7) Effects of flow curvature on 
the aerodynamics of Darrieus wind turbines. Migliore, P.G.; 
Wolfe, W.P. (West Virginia Univ., Morgantown (USA). 

t. of Aerospace Engineering). Jul 1980. Contract ACO05- 
76ET20372. 113p. NTIS, PC A06/MF AOl1. 

A theoretical and experimental investigation was conducted 
which clearly showed the effects of flow curvature to be significant 
determinants of Darrieus turbine blade aerodynamics; qualitatively, 
these results apply equally to straight or curved bladed machines. 
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Unusually large boundary layer radial pressure gradients and virtu- 
ally altered camber and incidence are the phenomena of primary 
importance. Conformal mapping techniques were developed which 
transform the geometric turbine airfoils in curved flow to their vir- 
tual equivalents in rectilinear flow, thereby permitting the more ac- 
curate selection of airfoil aerodynamic coefficients from published 
sectional data. It is demonstrated that once the flow idiosyncracies 
are fully understood, they may be used to advantage to improve 
the wind energy extraction efficiency of these machines. 


ind engine . Gerhardt, K. US Patent 4,213,737. 
2 Jul 19801 Filed date 17 Jan 1978. vp. 

Windmill apparatus for use in capturing the energy of the 
wind and converting it to power comprising a plurality of relative- 
ly narrow ring-like bands joined together in a generally concentric 
radially spaced relation to form a wheel adapted to rotate about 
means defining therefor a central axis, said wheel in use normally 
orienting generally perpendicular to a ground surface, a plurality of 
air foils positioned between successively adjacent bands, in a circu- 
larly spaced relation, each said air foil having means pivotally 
mounting it for adjustment about an axis which is radial to the 
wheel axis, the surfaces of said foils at their radial extremities being 
substantially flat, each said F oil between its radial extemities being 
provided with an outer peripheral surface a substantial portion of 
which is flatted to define its operating face which in use of the foil 
is generally faced into the prevailing winds, the balance of the said 
peripheral surface being generally accurate and departing sharply 
from said flatted portion to give the foil a generally bulbous con- 
figuration at its side opposite that defined by said flatted portion the 
peak of which has a substantial departure from said flatted portion 
and there being a relatively low ratio of the length of said flatted 
portion to the depth of said foil at the location of said peak in a 
sense transverse to the pivot axis of the foil. 


678 Technical development of the diffuser augmented 
wind turbine (DAWT) concept. Foreman, K.M.; Gilbert, B.L. 
(Grumman Aerosp Corp, Bethpage, NY). Wind Eng.; 3: No 
3, 153-166(1979). 

The authors describe a phased three-year investigation, in- 
volving three test facilities and based upon the use of both multib- 
laded turbines and of screens to simulate turbine pressure drop that 
has led to the development of several compact diffuser designs that 
appear technically and economically attractive. Model tests with a 
nonoptimized DAWT configuration have demonstrated power aug- 
mentation for a given turbine diameter and wind speed by a factor 
of about 3.5 compared with an conventional system. 8 refs. 


679 Wind tunnel tests of a 1/30 scale model of a 3.5 
megawatt wind turbine. Wainauski, H.S. (United Technol 
Corp, Windsor Locks, Conn). Proc., Intersoc. Energy 
Convers. Eng. Conf.; 2: No. 79CH1477-9, 2050-2058(1979). 
(CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

A 2.44m (8.0 ft.) diameter, 2 blade wind turbine was tested 
in the 5.49m (18 ft.) throat of the United Technologies Low Speed 
Wind Tunnel Test Facility. The approximately 1/30 scale model 
was tested over a range of velocities, tip speeds and blade angles 
fully encompassing the operating spectrum of a variable pitch wind 
turbine. 7 refs. 


680 (DOE/NASA/0134—1) MOD-2 wind turbine farm 
stability study. Hinrichsen, E.N.; Nolan, P.J. (Power Tech- 
nologies, Inc., Schenectady, NY (USA)). Jun 1980. Contract 
AI01-79ET20305. 171p. (NASA-CR—165156). NTIS, PC 
A08/MF AO1. 

The development of large wind turbine generators (WTGs) 
for operation in utility power systems is accelerating. This report 
contains the results of an investigation of the dynamics of single 
and multiple 2.5 MW, Boeing MOD-2 WTGs connected to utility 
power systems, including the first three-machine cluster connected 
to the grid of the Bonneville Power Administration. The analysis is 
based on digital simulation of the complete electromechanical 
system of single and multiple WTGs, including wind turbine, wind 
turbine control, drive train, generator, generator excitation control, 
electrical network and equivalent utility source. Both time response 
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and frequency response methods were used. The results show that 
the dynamics of WTGs are characterized by two torsional modes, 
the lightly damped shaft mode at frequencies well below 1 Hz, and 
the electrical mode at 3-5 Hz. The former is primarily excited by 
wind speed disturbances, the latter by electrical disturbances. Since 
the shaft mode falls within the bandwidth of blade pitch control, 
additional damping for this mode is a prerequisite for good turbine 
control. 


681 Wind machine system for pushing and lifting loads 
and having improved counterbalancing . Sutz, R. US Patent 
4,211,126. 8 Jul 1980. Filed date 28 Jun 1978. vp. 

A description is given of a wind machine system adapted for 
both lifting up and pushing down external loads, comprising: a sta- 
tionary elevated support; transmission means mounted on said sup- 
port and arranged for converting rotary motion to reciprocating 
motion; a multiple blade rotor driven by wind and connected to 
said transmission means to drive the same; a vertical shaft connect- 
ed to said transmission means and cylically reciprocated thereby for 
lifting up and pushing down said loads when said rotor rotates; and 
mounting means arranged to retain and restrain said transmission 
means on said support in such a way that said transmission means 
pushes said shaft down and pulls said shaft up with equal manimum 
forces during each cycle of reciprocation of said shaft. 


682 (DOE/ET/20280—3) Developing a site selection 
methodology for wind energy conversion systems. Final 
report, 15 June 1977-15 September 1978. Traci, R.M.; Phil- 
lips, G.T.; Patnaik, P.C. (Science Applications, Inc., La 
Jolla, CA (USA)). Sep 1978. Contract AC06-77ET20280. 
306p. NTIS, PC A1l4/MF AOl. 

Progress on the development of a New Wind Energy Site 
Selection Methodology achieved during the final development 
phase of the program is described. The siting approach provides a 
useful preliminary to, and partial substitute for, conventional siting 
studies involving large field test programs by employing mathemat- 
ical models of meso- and micrometeorology in regions of complex 
terrain. The models make use of data from meteorological stations 
where weather records are available and predict the windfield cli- 
matology of sites, within the region of interest, where data are un- 
available. These forecasts are subsequently analyzed to predict site 
wind characteristics and to aid in the design of detailed field pro- 
gram to quantify the wind characteristics at promising wind energy 
sites. 


683 (DOE/ET/20560—1) Statistics of wind fluctu- 
ations over complex terrain. Dutton, J.A.; Panofsky, H.A.; 
Larko, D.; Shirer, H.N.; Stone, G.; Vilardo, M. (Pennsylva- 
nia State Univ., University Park (USA). Dept. of Meteorol- 
ogy). Oct 1979. Contract AS06-78ET20560. 157p. NTIS, 
PC A08/MF AOl. 

This report deals with the properties of relative turbulence 
intensities, turbulent spectra and frequency distributions over uni- 
form and complex terrain. As to intensities of turbulence, the report 
concentrates on properties of a /sub u//u/sub */, o/sub v//u/sub 
*/, a/sub w//u/sub */, where the o’s are the standard deviations 
of the longitudinal, transverse and vertical velocity components, re- 
spectively, and u/sub */ is the friction velocity. Given these ratios, 
relative turbulent intensities (such as o/sub u//U, where U is the 
wind speed) can be obtained with the standard wind profile formu- 
lae. Such formulae, though developed for homogeneous terrain, 
may turn out to be useful over complex terrain, provided u/sub */, 
is taken to be the friction velocity at the surface. 
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REFER ALSO TO CITATION(S) 74, 749, 858 


684 (DOE/EIA—0010(79)) Monthly comparison of 
peak demands and energy for load: 1976--1979. (Department 
of Energy, Washington, DC (USA). Energy Information 
Administration). 14 May 1980. 23p. NTIS, PC A02/MF 
A01;GPO Stock No. 061-003-00111-4, $1.75. 
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Based on data received from the nation’s major electric util- 
ity systems for the years 1976--1979, this publication reports elec- 
tricity demand from monthly summaries of net energy for load and 
of peakload at each of the nine National Electric Reliability Coun- 
cil regions. The percentage of annual change in energy for load and 
demand is included. A narrative gives highlights and trends. 3 
tables, 1 figure. 


685 (DOE/EIA—0049/1) Power production, fuel con- 
sumption, and installed capacity data, 1977. (Department of 
Energy, Washington, DC (USA). Energy Information Ad- 
ministration). May 1978. 68p. NTIS, PC A04/MF A01;TIC, 
EIA Publications Coordinator. 

This annual publication gives statistics for the current and 
preceding year for electric utility and industrial installed capacity 
and power production. Also included are consumption and stocks 
of fossil fuels for electric utilities. Data are compiled from the 
Monthly Powerplant Reports filed with the EIA and arranged ac- 
cording to geographic region, State, and total United States. Data 
are frequently monthly as well as annual for totals. Tables include 
subtotals for energy source and type of prime mover (generating 
plant). Narrative section analyzes trends and highlights statistics. 9 
tables. 


686 (DOE/EIA—0052/1) Power production, generat- 
ing capacity data for 1972—1977. (Department of Energy, 
Washington, DC (USA). Energy Information Administra- 
tion). Jun 1978. 25p. NTIS, PC A02/MF AO1;Discontinued, 
Contact NEIC, C(202)634-5694. 

Statistics on trends in electric power production, generating 
capacity, and consumption of fossil fuels over the past six-year 
period are reported. Included are monthly production by fuel, fuel 
consumption and stocks for the past six years, installed capacity, 
and net generation by type of prime mover and class of ownership. 
Most data are by State for the past year. A narrative section dis- 
cusses the highlights and trends supported by the tables. This docu- 
ment continues the annual series on power production and generat- 
ing capacity previously published by the Federal Power Commis- 
sion. This publication was discontinued with this issue. 8 tables. 


687 (DOE/EIA—0057/1-11) Principal electric facili- 
ties maps. (Department of Energy, Washington, DC (USA). 
Energy Information Administration). 1978. 11 maps, 13p. 
NTIS, PC A02/MF A0O1;GPO all maps, $2.00 each. Stock 
Nos. given in abstract. 

Eleven regional maps display all electric generating plants 
either in service or under construction with major transmission 
lines noted. Data are provided for plants with 115 kilovolt or 
higher transmission lines for the continguous United States, and for 
plants with 69 kilovolt or higher transmission lines for Alaska, 
Hawaii, Puerto Rico, and the Virgin Islands. A list of power plants 
shows megawatt capacity and type; and utility code and plant loca- 
tion. An ownership list specifies the type of owner, utility code, 
and map coordinates. Boundaries of the nine Electric Reliability 
Councils are given. The maps were previously published by the 
Federal Power Commission. Map 1 (GPO Stock No. 061-000- 
00115-8) covers Maine, Massachusetts, New Hampshire, Connecti- 
cut, Rhode Island, and Vermont. Map 2 (GPO Stock No. 061-000- 
00116-6) covers Delaware, New Jersey, and New York. Map 3 
(GPO Stock No. 061-000-00117-4) covers Maryland, Pennsylvania, 
Virginia, West Virginia, and the District of Columbia. Map 4 (GPO 
Stock No. 061-000-00118-2) covers Alabama, Florida, Georgia, 
Kentucky, Mississippi, North Carolina, South Carolina, and Ten- 
nessee. Map 5 (GPO Stock No. 061-000-00119-1) covers Illinois, In- 
diana, Michigan, Minnesota, Ohio, and Wisconsin. Map 6 (GPO 
Stock No. 061-000-00120-4) covers Arkansas, Louisiana, New 
Mexico, Oklahoma, and Texas. Map 7 (GPO Stock No. 061-000- 
00121-2) covers Iowa, Kansas, Misouri, and Nebraska. Map 8 (GPO 
Stock No. 061-000-00122-1) covers Colorado, Montana, North 
Dakota, South Dakota, Utah, and Wyoming. Map 9 (GPO Stock 
No. 061-000-00123-9) covers Arizona, California, and Nevada. Map 
10 (GPO Stock No. 061-000-00124-7) covers Idaho, Oregon, and 
Washington. Map 11 (GPO Stock No. 061-000-00125-5) covers 
Alaska, Hawaii, Puerto Rico, and the Virgin Islands. 
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688 (DOE/EIA—0057/1-11(79)) Principal _ electric 
facilities maps, 1979. (Department of Energy, Washington, 
DC (USA). Energy Information Administration). 1979. vp. 
NTIS, PC A02/MF A01;I , $1.50 (all maps). Stock Nos. in 
abstract. 

Eleven regional maps display all electric generating plants 
either in service or under construction with major transmission 
lines noted. Data are provided for plants with 115 kilovolts or 
higher transmission lines in the contiguous United States, and for 
plants with 69 kilovolts or higher transmission lines for Alaska, 
Hawaii, Puerto Rico, and the Virgin Islands. A list of power plants 
shows megawatt capacity and type, utility code and plant location. 
An ownership list specifies type of owner, utility code, and map co- 
ordinates. Boundaries of the nine Electric Reliability Councils are 
given. The maps were previously published by the Federal Power 
Commission. Map 1 (GPO Stock No. 061-003-00048-7) covers 
Maine, Massachusetts, New Hampshire, Connecticut, Rhode Island, 
and Vermont. Map 2 (GPO Stock No. 061-003-00049-5) covers 
Delaware, New Jersey, and New York. Map 3 (GPO Stock No. 
061-003-00050-9) covers Maryland, Pennsylvania, Virginia, West 
Virginia, and the District of Columbia. Map 4 (GPO Stock No. 
061-003-00051-7) covers Alabama, Florida, Georgia, Kentucky, 
Mississippi, North Carolina, Tennessee, and South Carolina. Map 5 
(GPO Stock No. 061-003-00052-5) covers Illinois, Indiana, Michi- 
gan, Minnesota, Ohio, and Wisconsin. Map 6 (GPO Stock No. 061- 
003-00053-3) covers Arkansas, Louisiana, New Mexico, Oklahoma, 
and Texas. Map 7 (GPO Stock No. 061-003-00054-1) covers Iowa, 
Kansas, Missouri, and Nebraska. Map 8 (GPO Stock No. 061-003- 
00055-0) covers Colorado, Montana, North Dakota, South Dakota, 
Utah, and Wyoming. Map 9 (GPO Stock No. 061-003-00056-8) 
covers Arizona, California, and Nevada. Map 10 (GPO Stock No. 
061-003-00057-6) covers Idaho, Oregon, and Washington. Map 11 
(GPO Stock No. 061-003-00058-4) covers Alaska, Hawaii, Puerto 
Rico, and the Virgin Islands. 


689 (DOE/EIA—0095(79)) Inventery of power plants 
in the United States: December 1979. (Department of 
Energy, Washington, DC (USA). Energy Information Ad- 
ministration). 6 Jun 1980. 559p. NTIS, PC A24/MF 
A01;GPO Stock No. 061-003-00113-1, $9.50. 

A comprehensive inventory of all electric power-generating 
plants in the United States, including existing, standby, out-of-serv- 
ice, retired, and projected units, has been updated. Major sources 
for the update are the Federal Power Commission (FPC) forms, in- 
dividual utilities, Electric Reliability Councils, Survey of Electric 
Generating Stations conducted by the FPC and others, and publica- 
tions. The report is divided into five sections: definitions and expla- 
nations of codes, electric generating units, jointly-owned units, pro- 
jected units, and summaries. Unit descriptions include county code, 
company name, unit identification and number, nameplate rate, type 
of unit, primary fuel consumed, alternate fuel capability, status date, 
whether jointly owned, and last update. Summaries show generat- 
ing capacity of existing, projected, and total units (in megawatts 
and as a percentage) for each State grouped by Region, for nuclear, 
hydropower, oil, coal, gas, unknown, and other energy sources, 
with national totals. Beginning with this issue, the report will be 
published annually. 5 tables, 3 figures. 


690 Pressurized fluidized bed combustor/steam gener- 
ator design evaluation. Robertson, A.S.; Starr, J. (Foster 
Wheeler Dev Corp, Livingston, NJ). Proc., Intersoc. Energy 
Convers. Eng. Conf; 1: No. 79CH1477-9, 908-913(1979). 
(CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Pressurized fluidized beds offer the potential for combusting 
high-sulfur coals in a thermodynamically efficient and environmen- 
tally acceptable manner. This paper summarizes the results of a 
steam generator design study that was conducted by Foster Wheel- 
er Development Corporation in support of the General Electric 
Coal-Fired Combined Cycle (CFCC) development program. The 
various pressurized fluidized bed steam generator configurations 
that were analyzed together with a recommended arrangement are 
discussed. 2 refs. 


20 ELECTRIC POWER ENGINEERING 
2001 Power Plants And Power Generation 


691 (BN-SA—1064) Large-scale experimental evalua- 
tion of an advanced concept for dry/wet cooling of power sta- 
tions. Johnson, B.M.; Zaloudek, F.R.; Fricke, H.D.; Helen- 
brook, R.G.; Bartz, J.A. (Battelle Pacific Northwest Labs., 
Richland, WA (USA); Union Carbide Corp., Tonawanda, 
NY (USA). Linde Div.; Electric Power Research Inst., Palo 
Alto, CA (USA)). 1980. Contract AC06-76RL01830. 42p. 
(CONF-800989—1). NTIS, PC A03/MF AO1. 

From International Association of Hydraulic Research cool- 
ing tower workshop; San Francisco, CA, USA (21 Sep 1980). 

Recognizing the need to conserve water in power plant 
cooling, several programs have been undertaken to study the per- 
formance and economics of dry cooling systems. The goals of these 
programs for improved dry cooling system design, new processes 
for combined wet/dry cooling, cost savings for advanced all-day 
cooling systems, and plans for testing materials and components of 
air cooled systems are discussed. (LCL) 


692 (EPRI-CS—1565) Test report: wet/dry cooling 
tower test module. Final report. Burkhart, D.M. (Southern 
California Edison Co., Rosemead (USA)). Aug 1980. 62p. 
NTIS, PC A04/MF AOI. 

The engineering performance of a single-cell wet/dry cool- 
ing tower was evaluated in an 18-month field test at San Bernar- 
dino, California. Test objectives included determination of the 
water conservation and operating characteristics and verification of 
a mathematical model of the wet/dry cooling tower. The crossflow 
tower had parallel air flows through the wet and dry sections and 
dampers which regulated air flow to allow cooling by either the 
wet or dry sections, or any combination of the two. Without sig- 
nificantly affecting normal plant performance, the wet/dry cooling 
tower could save approximately 19% of the water normally evapo- 
rated annually by an all-wet tower at the test site. Greater savings 
could have been achieved by accepting some loss of plant efficien- 
cy during the winter months. The mathematical model developed 
for the tower was verified by test results. Although some opera- 
tonal problems developed during testing, the major goals of the test 
program were achieved. 


693 (PB—80-113509) Overview of water requirements 
for electric power generation (for the lower Colorado River 
basin). Jacoby, G.C. Jr. (Lake Powell Research Project, 
Los Angeles, CA (USA)). 1975. 35p. NTIS, PC A03/MF 
AOl. 


Problems created by competition between large scale elec- 
tric power generation facilities and their customers for a limited 
water supply are addressed. The region under consideration is the 
Lower Colorado River Basin where water is consumed faster than 
the annual replenishment rate. Although augmentation is frequently 
mentioned as a solution to Lower Basin water supply problems, 
there are serious problems of legal ownership costs and negative 
physical affects related to all augmentation methods. The electric 
power generation industry is planning to increase its production 
and water use. These new uses will take away from the overall 
supply for all other users. This report consists of a description of 
the present situation, predictions for future consumptive use, and a 
discussion on the ability of present technology to handle the situa- 
tion. 


694 (PB—80-113632) Evaluation of European rivers 
for power plant cooling: a Polish research project. Final 
report. Gadkowski, M.; Tichenor, B.A. (Institute of Meteo- 
rology and Water Management, Warsaw (Poland)). Jul 
1979. 112p. NTIS, PC A06/MF AO1. 

The report describes analytical, laboratory, and field re- 
search conducted to optimize the use of rivers, specifically in 
Poland, for once-through cooling of steam electric power plants. 
Maximum discharge and receiving water temperatures, based on 
biological criteria, are coupled with natural flow and temperature 
variations to determine acceptable flow/temperature regimes for 
streams over an annual cycle. Controllable variables, such as repair 
schedules, reserve capacity, power plant size, hybrid cooling system 
size and operation, and low flow augmentation via reservoirs, are 
evaluated as mechanisms to modify electrical power output. The 
acceptable temperature/flow regimes in streams are then compared 
to various power system configurations and schedules to optimize 
the annual generation of electric power. 
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695 ‘PB—80-114440) Specific problems analysis, tech- 
nical memorandum 2, phase ii, problem screening and docu- 
mentation of assumptions, region 20, Hawaii. (Water Re- 
sources Council, Washington, DC (USA)). 1977. 139p. 
NTIS, PC A0O7/MF AOl1. 

Regional sponsors, in cooperation with the Water Resources 
Council, surveyed and analyzed State and Regional viewpoints on 
current and future water problems. The problem area surveyed is 
the state of Hawaii. 


696 DOE stationary external combustion engine pro- 
gram: status report. Holtz, R.E.; Marciniak, T.J.; Uherka, 
K.L.; Bunker, W.; Facey, J. (Argonne Natl Lab, Ill). Proc., 
Intersoc. Energy Convers. Eng. Conf; 1: No. 79CH1477-9, 
1120-1123(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979) 

Stationary Stirling engines are being developed as part of the 
effort that will decrease U.S. dependence upon oil by increasing the 
ability to burn solid coal and coal derived products and by increas- 
ing the efficiency while burning coal and coal derived fuels. It has 
been shown that these external combustion engines (especially the 
Stirling engine) will provide substantial energy savings and cost 
savings while burning coal, the most abundant fuel in the U.S., 
rather than oil or natural gas. This type of coal fueled plant has 
many applications in both the residential/commercial and industrial 
sectors of the economy. 3 refs 


697 Stirling engine combustion and heat transport 
system design alternatives for stationary power generation. 
Uherka, K.L.; Daley, J.G.; Holtz, R.E.; Teagan, W.P. (Ar- 
gonne Natl Lab, III). Proc., Intersoc. Energy Convers. Eng. 
Conf; 1: No. 79CH1477-9, 1124-1130(1979). (CONF- 
790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979) 

This paper summarizes a study in support of the Department 
of Energy, Fossil Fuel Utilization Division, program for develop- 
ment of large (S00 to 3000 Hp) Stirling engines for stationary 
power generation. Emphasis is on coal-based systems having high 
conversion efficiency for application in the industrial, commercial 
and residential sectors to provide electrical and thermal capacity at 
the point of use. Methods for integrating various coal combustors 
with Stirling engines are assessed. Indirect systems for transporting 
thermal energy such as: heat pipes, two-phase liquid metal reflux 
boilers, and single phase liquid or gaseous forced circulation loops 
are considered and heat transfer characteristics tabulated. 17 refs 


698 Predicted performance and testing of a pre-proto- 
type, small, Stirling engine/generator. Lehrfeld, D.; Sereny, 
A.; Bledsoe, J. (North Am Philips Corp, Briarcliff Manor, 
NY). Proc., Intersoc. Energy Convers. Eng. Conf.; 1: No. 
79CH 1477-9, 1169-1174(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979) 

The Stirling engine discussed in this paper was originally de- 
veloped for the Department of Energy for use in a radioisotope- 
fueled, 1 kW output, electrical power system. The DOE has 
changed its plans, and the engine is now viewed as a preprototype 
of a Stirling engine/generator suitable for on-site production of 
electrical power. The engine will no longer be isotope fueled; it 
will be tested with an electrical heater as its heat source. This paper 
describes the engine and its test program. 3 refs 


699 (DOE/EIA—0037/2) Electric retail rate increases. 
(Department of Energy, Washington, DC (USA). Energy 
Information Administration). Apr 1978. 4p. NTIS, PC A02/ 
MF AO1;NEIC 

Electric utility retail rate revenue increases and decreases to 
resigential, to commercial/industrial, and to other customers are de- 
tailed by company. Data include number of customers affected, 
dollar amount, and the percentage charge. This information, filed 
on Federal Power Commission Form 82 by electric utilities serving 
communities of 2500 or more population regarding revenue in- 
creases Or decreases, is summarized and published quarterly. A nar- 
rative discusses highlights and trends. The publication was discon- 
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tinued as of the fourth quarter of 1977, issued in April of 1978. 2 
tables. 


700 (DOE/EIA—0138) National electric rate book: 
Oklahoma. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). 1978. vp. 
GPOsubscription for all 50 States--Domestic $32.00/Foreign 
$40.00, single issue--Domestic $1.00/Foreign $1.25. 

The “National Electric Rate Book” summarizes rate sched- 
ules for electric service sold to ultimate consumers by all privately 
and publicly owned electric utilities operating in urban areas within 
the United States. To be included, the utility must serve at least one 
community having a population of 2,500 or more. The schedule 
summaries present classes of service, energy charges, and a descrip- 
tion of the character of service. Rates given are for residential, 
commercial, and industrial customers for lighting, heating, power, 
and other purposes. Fuel adjustments reported by utilities are in- 
cluded in a separate table. There are fifty sections to the Rate 
Book, one covering each of the states; Maryland and the District of 
Columbia are combined in one section. Each state section includes 
an index of communities and an index of utilities for which rate 
schedules have been summarized. Annual updates are published for 
each state on a rotating basis. This report covers the state of Okla- 
homa. 


701 (DOE/EIA—0139) National electric rate book: 
North Dakota. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). 1978. vp. 
GPOsubscription for all 50 States--Domestic $32.00/Foreign 
$40.00, single issue--Domestic $1.00/Foreign $1.25. 

The “National Electric Rate Book” summarizes rate sched- 
ules for electric service sold to ultimate consumers by all privately 
and publicly owned electric utilities operating in urban areas within 
the United States. To be included, the utility must serve at least one 
community having a population of 2,500 or more. The schedule 
summaries present classes of service, energy charges, and a descrip- 
tion of the character of service. Rates given are for residential, 
commercial, and industrial customers for lighting, heating, power, 
and other purposes. Fuel adjustments reported by utilities are in- 
cluded in a separate table. There are fifty sections to the Rate 
Book, one covering each of the states; Maryland and the District of 
Columbia are combined in one section. Each state section includes 
an index of communities and an index of utilities for which rate 
schedules have been summarized. Annual updates are published for 
each state on a rotating basis. This report covers the state of North 
Dakota. 


702 (DOE/EIA—0140) National electric rate book: 
New Jersey. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). 1978. vp. 
GPOsubscription for all 50 States--Domestic $32.00/Foreign 
$40.00, single issue--Domestic $1.00/Foreign $1.25. 

The “National Electric Rate Book’ summarizes rate sched- 
ules for electric service sold to ultimate consumers by all privately 
and publicly owned electric utilities operating in urban areas within 
the United States. To be included, the utility must serve at least one 
community having a population of 2,500 or more. The schedule 
summaries present classes of service, energy charges, and a descrip- 
tion of the character of service. Rates given are for residential, 
commercial, and industrial customers for lighting, heating, power, 
and other purposes. Fuel adjustments reported by utilities are in- 
cluded in a separate table. There are fifty sections to the Rate 
Book, one covering each of the states; Maryland and the District of 
Columbia are combined in one section. Each state section includes 
an index of communities and an index of utilities for which rate 
schedules have been summarized. Annual updates are published for 
each state on a rotating basis. This report covers the state of New 
Jersey 


703 (DOE/EIA—0141) National electric rate book: 
South Dakota. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). 1978. vp. 
GPOsubscription for all 50 States--Domestic $32.00/Foreign 
$40.00, single issue--Domestic $1.00/Foreign $1.25. 

The “National Eleciric Rate Book’ summarizes rate sched- 
ules for electric service sold to ultimate consumers by all privately 
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and publicly owned electric utilities operating in urban areas within 
the United States. To be included, the utility must serve at least one 
community having a population of 2,500 or more. The schedule 
summaries present classes of service, energy charges, and a descrip- 
tion of the character of service. Rates given are for residential, 
commercial, and industrial customers for lighting, heating, power, 
and other purposes. Fuel adjustments reported by utilities are in- 
cluded in a separate table. There are fifty sections to the Rate 
Book, one covering each of the states; Maryland and the District of 
Columbia are combined in one section. Each state section includes 
an index of communities and an index of utilities for which rate 
schedules have been summarized. Annual updates are published for 
each state on a rotating basis. This report covers the state of South 
Dakota. 


704 (DOE/EIA—0142) National electric rate book: 
North Carolina. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). 1978. vp. 
GPOsubscription for all 50 States--Domestic $32.00/Foreign 
$40.00, single issue--Domestic $1.00/Foreign $1.25. 

The “National Electric Rate Book” summarizes rate sched- 
ules for electric service sold to ultimate consumers by all privately 
and publicly owned electric utilities operating in urban areas within 
the United States. To be included, the utility must serve at least one 
community having a population of 2,500 or more. The schedule 
summaries present classes of service, energy charges, and a descrip- 
tion of the character of service. Rates given are for residential, 
commercial, and industrial customers for lighting, heating, power, 
and other purposes. Fuel adjustments reported by utilities are in- 
cluded in a separate table. There are fifty sections to the Rate 
Book, one covering each of the states; Maryland and the District of 
Columbia are combined in one section. Each state section includes 
an index of communities and an index of utilities for which rate 
schedules have been summarized. Annual updates are published for 
each state on a rotating basis. This report covers the state of North 
Carolina. 


705 (DOE/EIA—0143) National electric rate book: 
South Carolina. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). 1978. vp. 
GPOsubscription for all 50 States--Domestic $32.00/Foreign 
$40.00, single issue--Domestic $1.00/Foreign $1.25. 

The “National Electric Rate Book” summarizes rate sched- 
ules for electric service sold to ultimate consumers by all privately 
and publicly owned electric utilities operating in urban areas within 
the United States. To be included, the utility must serve at least one 
community having a population of 2,500 or more. The schedule 
summaries present classes of service, energy charges, and a descrip- 
tion of the character of service. Rates given are for residential, 
commercial, and industrial customers for lighting, heating, power, 
and other purposes. Fuel adjustments reported by utilities are in- 
cluded in a separate table. There are fifty sections to the Rate 
Book, one covering each of the states; Maryland and the District of 
Columbia are combined in one section. Each state section includes 
an index of communities and an index of utilities for which rate 
schedules have been summarized. Annual updates are published for 
each state on a rotating basis. This report covers the state of South 
Carolina. 


706 (DOE/EIA—0152) National electric rate book: 
Kentucky. (Department of Energy, Washington, DC (USA). 
Energy Information Administration). 1978. vp. GPOsub- 
scription for all 50 States--Domestic $32.00/Foreign $40.00, 
single issue--Domestic $1.00/Foreign $1.25. 

The "National Electric Rate Book” summarizes rate sched- 
ules for electric service sold to ultimate consumers by all privately 
and publicly owned electric utilities operating in urban areas within 
the United States. To be included, the utility must serve at least one 
community having a population of 2,500 or more. The schedule 
summaries present classes of service, energy charges, and a descrip- 
tion of the character of service. Rates given are for residential, 
commercial, and industrial customers for lighting, heating, power, 
and other purposes. Fuel adjustments reported by utilities are in- 
cluded in a separate table. There are fifty sections to the Rate 
Book, one covering each of the states; Maryland and the District of 
Columbia are combined in one section. Each state section includes 
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an index of communities and an index of utilities for which rate 
schedules have been summarized. Annual updates are published for 
each state on a rotating basis. This report covers the state of Ken- 
tucky. 


707 (DOE/EIA—0153) National electric rate book: 
Mississippi. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). 1978. vp. 
GPOsubscription for all 50 States--Domestic $32.00/Foreign 
$40.00, single issue--Domestic $1.00/Foreign $1.25. 

The "National Electric Rate Book” summarizes rate sched- 
ules for electric service sold to ultimate consumers by all privately 
and publicly owned electric utilities operating in urban areas within 
the United States. To be included, the utility must serve at least one 
community having a population of 2,500 or more. The schedule 
summaries present classes of service, energy charges, and a descrip- 
tion of the character of service. Rates given are for residential, 
commercial, and industrial customers for lighting, heating, power, 
and other purposes. Fuel adjustments reported by utilities are in- 
cluded in a separate table. There are fifty sections to the Rate 
Book, one covering each of the states; Maryland and the District of 
Columbia are combined in one section. Each state section includes 
an index of communities and an index of utilities for which rate 
schedules have been summarized. Annual updates are published for 
each state on a rotating basis. This report covers the state of Missis- 


sippi. 


708 (DOE/EIA—0154) National electric rate book: 
Tennessee. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). 1978. vp. 
GPOsubscription for all 50 States--Domestic $32.00/Foreign 
$40.00, single issue--Domestic $1.00/Foreign $1.25. 

The “National Electric Rate Book” summarizes rate sched- 
ules for electric service sold to ultimate consumers by all privately 
and publicly owned electric utilities operating in urban areas within 
the United States. To be included, the utility must serve at least one 
community having a population of 2,500 or more. The schedule 
summaries present classes of service, energy charges, and a descrip- 
tion of the character of service. Rates given are for residential, 
commercial, and industrial customers for lighting, heating, power, 
and other purposes. Fuel adjustments reported by utilities are in- 
cluded in a separate table. There are fifty sections to the Rate 
Book, one covering each of the states; Maryland and the District of 
Columbia are combined in one section. Each state section includes 
an index of communities and an index of utilities for which rate 
schedules have been summarized. Annual updates are published for 
each state on a rotating basis. This report covers the state of Ten- 
nessee. 


709 (DOE/EIA—0155) National electric rate book: Al- 
abama. (Department of Energy, Washington, DC (USA). 
Energy Information Administration). 1978. vp. GPOsub- 
scription for all 50 States--Domestic $32.00/Foreign $40.00, 
single issue--Domestic $1.00/Foreign $1.25. 

The “National Electric Rate Book” summarizes rate sched- 
ules for electric service sold to ultimate consumers by all privately 
and publicly owned electric utilities operating in urban areas within 
the United States. To be included, the utility must serve at least one 
community having a population of 2,500 or more. The schedule 
summaries present classes of service, energy charges, and a descrip- 
tion of the character of service. Rates given are for residential, 
commercial, and industrial customers for lighting, heating, power, 
and other purposes. Fuel adjustments reported by utilities are in- 
cluded in a separate table. There are fifty sections to the Rate 
Book, one covering each of the states; Maryland and the District of 
Columbia are combined in one section. Each state section includes 
an index of communities and an index of utilities for which rate 
schedules have been summarized. Annual updates are published for 
each state on a rotating basis. This report covers the state of Ala- 
bama. 


710 (DOE/EIA—0156) National electric rate book: 
Ohio. (Department of Energy, Washington, DC (USA). 
Energy Information Administration). 1978. vp. GPOsub- 
scription for all 50 States--Domestic $32.00/Foreign $40.00, 
single issue--Domestic $1.00/Foreign $1.25. 
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The “National Electric Rate Book” summarizes rate sched- 
ules for electric service sold to ultimate consumers by all privately 
and publicly owned electric utilities operating in urban areas within 
the United States. To be included, the utility must serve at least one 
community having a population of 2,500 or more. The schedule 
summaries present classes of service, energy charges, and a descrip- 
tion of the character of service. Rates given are for residential, 
commercial, and industrial customers for lighting, heating, power, 
and other purposes. Fuel adjustments reported by utilities are in- 
cluded in a separate table. There are fifty sections to the Rate 
Book, one covering each of the states; Maryland and the District of 
Columbia are combined in one section. Each state section includes 
an index of communities and an index of utilities for which rate 
schedules have been summarized. Annual updates are published for 
each state on a rotating basis. This report covers the state of Ohio. 


711 (DOE/EIA—0157) National electric rate book: 
New York. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). 1978. vp. 
GPOsubscription for all 50 States--Domestic $32.00/Foreign 
$40.00, single issue--Domestic $1.00/Foreign $1.25. 

The “National Electric Rate Book” summarizes rate sched- 
ules for electric service sold to ultimate consumers by all privately 
and publicly owned electric utilities operating in urban areas within 
the United States. To be included, the utility must serve at least one 
community having a population of 2,500 or more. The schedule 
summaries present classes of service, energy charges, and a descrip- 
tion of the character of service. Rates given are for residential, 
commercial, and industrial customers for lighting, heating, power, 
and other purposes. Fuel adjustments reported by utilities are in- 
cluded in a separate table. There are fifty sections to the Rate 
Book, one covering each of the states; Maryland and the District of 
Columbia are combined in one section. Each state section includes 
an index of communities and an index of utilities for which rate 
schedules have been summarized. Annual updates are published for 
each state on a rotating basis. This report covers the state of New 
York. 


712 (DOE/EIA—0158) National electric rate book: 
Massachusetts. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). 1978. vp. 
GPOsubscription for all 50 States--Domestic $32.00/Foreign 
$40.00, single issue--Domestic $1.00/Foreign $1.25. 

The “National Electric Rate Book’’ summarizes rate sched- 
ules for electric service sold to ultimate consumers by all privately 
and publicly owned electric utilities operating in urban areas within 
the United States. To be included, the utility must serve at least one 
community having a population of 2,500 or more. The schedule 
summaries present classes of service, energy charges, and a descrip- 
tion of the character of service. Rates given are for residential, 
commercial, and industrial customers for lighting, heating, power, 
and other purposes. Fuel adjustments reported by utilities are in- 
cluded in a separate table. There are fifty sections to the Rate 
Book, one covering each of the states; Maryland and the District of 
Columbia are combined in one section. Each state section includes 
an index of communities and an index of utilities for which rate 
schedules have been summarized. Annual updates are published for 
each state on a rotating basis. This report covers the state of Massa- 
chusetts. 


713 (DOE/EIA—0198(79)AK) National electric rate 
book: Alaska. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). Aug 1979. 8p. 
NTIS, PC A02/MF A0O1;GPO subscription for all 50 
States--Domestic $32.00/Foreign $40.00, single issue--Do- 
mestic $1.00/Foreign $1.25. 

The National Electric Rate Book summarizes rate schedules 
for electric service sold to ultimate consumers by all privately and 
publicly owned electric utilities operating in urban areas within the 
United States. To be included, the utility must serve at least one 
community having a population of 2500 or more. The schedule 
summaries present classes of service, energy charges, and a descrip- 
tion of the character of service. Rates given are for residential, 
commercial, and industrial customers for lighting, heating, power, 
and other purposes. Fuel adjustments reported by utilities are in- 
cluded in a separate table. There are fifty sections to the Rate 
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Book; one covering each of the States, Maryland and the District 
of Columbia are combined. Each State section contains an index of 
communities, and an index of utilities for which rate schedules have 
been summarized. Annual updates are published for each State on a 
rotating basis. This report covers the State of Alaska. 


714 (DOE/EIA—0198(79)IN) National electric rate 
book: Indiana. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). Aug 1979. 
22p. NTIS, PC A02/MF AOl1;I , subscription for all 50 
states--Domestic $32.00/Foreign $40.00, single issue--Do- 
mestic $1.00/Foreign $1.25. 

The National Electric Rate Book Indiana summarizes rate 
schedules for electric service sold to ultimate consumers by all pri- 
vately- and publicly-owned electric utilities operating in urban areas 
within the United States. To be included, the utility must serve at 
least one community having a population of 2,500 or more. The 
schedule summaries present classes of service, energy charges, and 
a description of the character of service. Rates given are for resi- 
dential, commercial, and industrial customers who use electricity 
for lighting, heating, power, and other purposes. Fuel adjustments 
reported by utilities are included in a separate table. There are 50 
sections to the rate book, one covering each of the States; Mary- 
land and the District of Columbia are combined in one section. 
Each state section includes an index of communities and an index of 
utilities for which rate schedules have been summarized. Annual 
updates are published for each state on a rotating basis. This report 
covers the State of Indiana. 


715 (DOE/EIA—0198(79)NV) National electric rate 
book: Nevada. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). Aug 1979. 7p. 
NTIS, PC A02/MF AO1;GPO subscription for all 50 
States--Domestic $32.00/Foreign $40.00, single issue--Do- 
mestic $1.00/Foreign $1.25. 

The National Electric Rate Book summarizes rate schedules 
for electric service sold to ultimate consumers by all privately and 
publicly owned electric utilities operating in urban areas within the 
United States. To be included, the utility must serve at least one 
community having a population of 2500 or more. The schedule 
summaries present classes of service, energy charges, and a descrip- 
tion of the character of service. Rates given are for residential, 
commercial, and industrial customers for lighting, heating, power, 
and other purposes. Fuel adjustments reported by utilities are in- 
cluded in a separate table. There are fifty sections to the Rate 
Book; one covering each of the States, Maryland and the District 
of Columbia are combined. Each State section contains an index of 
communities, and an index of utilities for which rate schedules have 
been summarized. Annual updates are published for each State on a 
rotating basis. This report covers the State of Nevada. 


716 Mine to market. Coal transportation today and to- 
morrow: alternate modes, coal-by-wire. Donalek, P. Chicago, 
IL; Harza Engineering Company (1979). 23p. (CONF- 
7911117—3). 

From Coal outlook conference; New Orleans, LA, USA (5 
Nov 1979). 

An application of the coal-by-wire concept to a specific coal 
field and group of load centers was examined. The concept of coal- 
by-wire is straight forward. Energy stored in coal is converted to 
electric energy at the mouth of the coal mine and transmitted to 
major load distribution and utilization points over long distances 
using high voltage transmission lines. The fundamental finding of 
the study is that, on an engineering basis, the large scale implemen- 
tation of the coal-by-wire concept, using the coal reserves of the 
Powder River Basin, can be carried out at a cost level approximate- 
ly 15% below the cost of an alternative conventional development 
of local generation. The capital cost of coal-by-wire is approximate- 
ly 17% greater than the local generation plan, but the annual oper- 
ating costs are about 64% less. The estimated present worth of the 
difference in cost accumulated over fifty years would be on the 
order of 17 billion dollars. The realization of this reduced cost is 
contingent upon the resolution of several major uncertainties. 
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717 Study of turbomachinery options for compressed 
air energy storage plants. Kartsounes, G.T.; Kim, C.S. (Ar- 
gonne Natl Lab, Ill). Proc., Intersoc. Energy Convers. Eng. 
Conf.; No. 79CH1477-9, 455-458(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

A study of possible turbomachinery options for compressed 
air energy storage (CAES) plants is presented in this paper. The 
plant is divided into four subsystems: a turbine system, compressor 
system, motor/generator, and an underground air storage reservoir. 
The study directed particular emphasis toward the turbine system 
of the plant. Plant performance is presented in terms of five param- 
eters: specific air flow rate, heat rate, storage volume, compression 
rate, and overall plant efficiency. The capital and operating costs of 
the plant as a function of the turbomachinery options and reservoir 
type are also presented. 9 refs. 


718 Zinc-bromine battery for energy storage. Putt, 
R.A. (Gould Lab, Rolling Meadows, Ill). Proc., Intersoc. 
Energy Convers. Eng. Conf; 1: No. 79CH1477-9, 683- 
690(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Gould is developing a rechargeable zinc-bromine battery for 
utility energy storage under a joint DOE-EPRI contract. The bat- 
tery comprises a cell stack of titanium electrodes and a DARAMIC 
microporous separator, a bromine storage device apart from the 
cell stack, and a plumbing network which circulates the electrolyte 
between the two. Testing of laboratory cells and batteries has 
shown this system to be capable of a high efficiency, a long cycle 
life, and the inherent reliability required for the utility application. 5 
refs. 


719 (DOE/EIA—0191(79)) Cost and quality of fuels 
for electric utility plants, 1979. Rhodes, S. (Department of 
Energy, Washington, DC (USA). Energy Information Ad- 


ministration). Jun 1980. 177p. NTIS, PC AOS/MF AO1. 

This publication contains information on the cost and quality 
of fossil fuels in 1979 for individual electric utility plants grouped 
by State and geographic region. These data permit comparison of 
prices for similar fuels delivered to other plants in the same State 
and region. Data are limited to electric utility/generating plants in 
the United States with a combined capacity of 25 megawatts or 
greater. The report is a continuation of the annual series by the 
same title that originated in the Federal Power Commission. Fossil 
fuels surveyed include oil, coal, and natural gas. Data cover fuels 
delivered to peaking units (such as combustion turbines), internal 
combustion units, steam-electric plants, and fossil fuel plants. Ag- 
gregates include the continental United States and the District of 
Columbia, the Bureau of Census Regions, the Bureau of Mines Coal 
Producing Districts, and the total United States. Pennsylvania an- 
tracite is shown separately. There are data on coal imports by 
country of origin and State of destination. Data for comparing 1979 
sulfur content are also provided. The report is arranged in five 
parts, each containing a narrative that explains the data and high- 
lights trends. Five of the nine appendices are devoted to data on 
the 20 largest electric utility companies. 58 tables. 


2002 Environmental Aspects 


REFER ALSO TO CITATION(S) 1304, 1322 


720 (AD-A—079395) Final environmental impact state- 
ment. Permit application by Niagara Mohawk Power Corp., 
proposed Lake Erie Generating Station, Pomfret and Sheri- 
dan, New York. Marks, A.K. (Corps of Engineers, Buffalo, 
NY (USA). Buffalo District). Dec 1978. 98lp. NTIS, PC 
A99/MF AOl1. 

A detailed analysis of the environmental impacts associated 
with the construction and operation of a coal-fired steam electric 
generating station. Two locations along the southeastern shore of 
Lake Erie in Chautauqua County, New York have been proposed 
for this facility. The primary site occupies a 1,054 acre tract of land 
in the Town of Pomfret, New York, while the secondary site in 
Sheridan, New York has a total area of approximately 986 acres. 
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Steam produced by this facility will be used to generate approxi- 
mately 1,700 megawatts of electrical power. The water intake and 
effluent discharge system will be located in Lake Erie and coal will 
be delivered to this plant by means of an offshore unloading facili- 
ty. Approximately 6,000,000 tons of coal will be consumed annually 
by the Lake Erie Generating Station. 


721 (P—700-80-001) Opportunities to expand coastal 
power plants in California. (California Energy Commission, 
Sacramento (USA)). Jun 1980. 192p. California Energy 
Commission, 1111 Howe Avenue, Sacramento. 

The staff of the California Energy Commission (CEC) has 
completed its study examining opportunities to expand existing 
coastal power plants in California. The study was done to help de- 
termine how coastal protection and energy development objectives 
can both be met. The conclusions are that areas designated by the 
California Coastal Commission (CCC) and the San Francisco Bay 
Conservation and Development Commission (BCDC) do not pre- 
clude opportunities for the reasonable expansion of existing coastal 
zone power plants. The most serious constraints to the expansion of 
these plants are the lack of sufficient available land, air quality 
trade-offs, and restrictions on the future use of the ocean for once- 
through cooling water supplies. The combined effect of these fac- 
tors poses the most significant constraints to the expansion of oil- 
and gas-fired power plants. Based on these results, the California 
Energy Commission (CEC) staff does not recommend any changes 
to the California Coastal Commission and San Francisco Bay Con- 
servation and Development Commission designations to accomo- 
date the expansion of the noted power plants. 


722 (PB—80-113855) Production, mortality, and power 
plant entrainment of larval yellow perch in Western Lake 
Erie. Final report, 1975-78. Patterson, R.L. (Environmental 
Protection Agency, Duluth, MN (USA). Environmental Re- 
search Lab.). Aug 1979. 200p. NTIS, PC A09/MF AOl1. 

This study assessed impacts of the Monroe Power Plant 
upon the yellow perch population of Western Lake Erie caused by 
entrainment and impingement of larvae and older fishes in the 
plant’s open cycle cooling system in 1975-76. Data analyzed in the 
study were collected by the Michigan Department of Natural Re- 
sources, the Center for Lake Erie Area Research of the Ohio State 
University, and the Institute of Water Research of Michigan State 
University. Estimates of total numbers of perch larvae entrained, 
total perch production, the natural mortality rate of perch, and the 
percentage of perch production that was entrained by the Monroe 
Power Plant were obtained for 1975-76. A numerical model was 
developed which incorporates several population parameters in- 
cluding entrainment and impingement losses, and natural mortality 
rates for larvae, young-of-year and juveniles, and fishing mortality 
rates. 


723 (PB—80-118342) Utility-borne costs of thermal 
standards for the Mississippi and Missouri rivers in the 
MAPP geographical area. Giaquinta, A.R.; Woodhouse, 
R.A.; Cherian, M.P. (Iowa Univ., Iowa City (USA). Inst. of 
Hydraulic Research). Sep 1979. 102p. NTIS, PC A06/MF 
AOl. 


Power plant cooling costs and water consumption (evapora- 
tive loss) for various river temperature standards are presented for 
existing and proposed power plants located along the Missouri and 
Upper Mississippi Rivers in the MAPP geographical area. Thermo- 
dynamic and economic models are combined to evaluate the cool- 
ing-related costs of river thermal standards. The existing thermal 
standards and a number of other hypothetical thermal regulations 
including the extreme cases of no thermal standards and no allow- 
able heated discharges are examined to show the dependence of 
power-production-related cooling costs and water consumption on 
thermal standards. A critical appraisal of the cost of thermal stand- 
ards in terms of water consumption and other costs is thereby pos- 
sible so that subjective assessments of the standards can proceed 
with full knowledge of the trade-offs involved between the costs of 
power production and environmental impacts. 
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724 (EPA—600/7-79-237a) Field tests of industrial 
stoker coal-fired boilers for emissions control and efficiency 
improvement - Site D. Gabrielson, J.E.; Langsjoen, P.L.; 
Kosvic, T.C. (KVB, Inc., Minneapolis, MN (USA)). Nov 
1979. Contract ACO1-77ET 10386. 115p. NTIS, PC A06/MF 
AOl. 

This report gives results of field measurements made on a 
90,000 Ib/hr vibrating-grate-stoker boiler. The effect of various pa- 
rameters on boiler emissions and efficiency was studied. Parameters 
included overfire air, excess air, boiler load, and fuel properties. 
Measurements included gaseous emissions, particulate emissions, 
particle size distribution of the flyash, and combustible content of 
the ash. Gaseous emissions measured were Oz, CO2, CO, NO, SO:, 
and SOs in the flue gas. Sample locations included the boiler outlet 
and the multiclone dust collector outlet. In addition to test results 
and observations, the report describes the facility tested, coals fired, 
test equipment, and procedures. Increasing the overfire air flow 
above the minimum required to control opacity resulted in a slight 
increase in nitric oxide emissions, a slight increase in boiler efficien- 
cy, and mixed results with particulate loading. At maximum boiler 
load, the boiler outlet emissions averaged 1.02 lb/million Btu for 
particulate loading and 0.275 Ib/million Btu for nitric oxide. 


725 (EPA—600/7-79-237b) Field tests of industrial 
stoker coal-fired boilers for emissions control and efficiency 
improvment: Site D (data supplement). Burlingame, J.O.; 
Parker, R.A.; Jackson, W.M.; Demont, J.D. (KVB, Inc., 
Minneapolis, MN (USA)). Dec 1979. Contract ACOI- 
77ET 10386. 234p. NTIS, PC All/MF AOl1. 

The Data Supplement is a compilation of test data presented 
in greater detail than was practical in the Final Technical Report. 
It is intended to provide the necessary details to other researchers 
who are interested in performing their own analysis. Readers are 
referred to the contract final report for information as to objectives, 
description of facility tested and coals fired, test equipment and 
procedures, interpretations and conclusions. The Final Technical 
Report also contains data summaries not found in this volume. The 
Supplement contains panel board data for each test, detailed partic- 
ulate, O2., CO2, NO, SO2 and SOs data, particle size distribution 
data, modified smoke spot data, chemical analysis of the coal and 
coal size consistency data. 


726 (EPA—600/7-80-064a) Field tests of industrial 
stoker coal-fired boilers for emissions control and efficiency 
improvement - Site E. Langsjoen, P.L.; Burlingame, J.O.; 
Gabrielson, J.E. (K VB, Inc., Minneapolis, MN (USA)). Mar 
peng Contract AC0O1-77ET 10386. 104p. NTIS, PC A06/MF 
AOl. 

The report gives results of field measurements made on a 
180,000 Ib/hr coal-fired spreader-stoker boiler. The effects of var- 
ious parameters on boiler emissions and efficiency were studied. Pa- 
rameters included overfire air, excess air, boiler load, and coal 
properties. Measurements included O2, CO2z, CO, NO, NOz, Ste, 
SOs, controlled and uncontrolled particulate loading, particle size 
distribution of the uncontrolled flyash, and combustible content of 
the ash. In addition to test results and observations, the report de- 
scribes the facility tested, coals fired, test equipment, and proce- 
dures. This unit was unique: it used paint oven exhaust gases as 
combustion air. Particulate loading on the unit averaged 5.51 Ib/ 
million Btu uncontrolled at high load. Nitric oxide emissions aver- 
aged 0.53 lb/million Btu at high load. 


727 (EPA—600/7-80-J65a) Field tests of industrial 
stoker coal-fired boilers for emissions control and efficiency 
improvement - Site F. Langsjoen, P.L.; Tidona, R.J.; Ga- 
brielson, J.E. (KVB, Inc., Minneapolis, MN (USA)). Mar 
nny Contract ACO1-77ET 10386. 112p. NTIS, PC A06/MF 

The report gives results of field measurements made on an 
80,000 Ib/hr coal-fired spreader-stoker boiler. The effects of various 
parameters on boiler emissions and efficiency were studied. Param- 
eters included overfire air, flyash injection, excess air, boiler load, 
and coal properties. Measurements included O2, CO2, CO, NO, 
NO:, SO2, SOs, HC, controlled and uncontrolled particulate load- 
ing, particle size distribution of the uncontrolled flyash, and com- 
bustible content of the ash. In addition to test results and observa- 
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tions, the report describes the facility tested, coals fired, test equip- 
ment, and procedures. Particulate loading on this unit averaged 
6.00 Ib/million Btu uncontrolled and 1.05 Ib/million Btu controlled 
at full load. Nitric oxide emissions averaged 0.45 1Ib/million Btu 
(330 ppM) at ali loads. 


728 (EPA—600/7-80-065b) Field tests of industrial 
stoker coal-fired boilers for emissions control and efficiency 
improvement - site F (data supplement). Tidona, R.J.; Stix, 
H.L.; Cook, J.E.; Gabriel, M.G. (K VB, Inc., Minneapolis, 
MN (USA)). Apr 1980. Contract AC0O1-77ET10386. 221p. 
NTIS, PC A10/MF AOl1. 

The Data Supplement is a compilation of test data presented 
in greater detail than was practical in the Final Technical Report. 
It is intended to provide the necessary details to other researchers 
who are interested in performing their own analysis. Readers are 
referred to the contract final report for information as to objectives, 
description of facility tested and coals fired, test equipment and 
procedures, interpretations and conclusions. The Final Technical 
Report also contains data summaries not found in this volume. The 
Supplement contains panel board data for each test, detailed partic- 
ulate, O2, CO2, NO, SO2 and SOs; data, particle size distribution 
data, chemical analysis of the coal and coal size consistency data. 


729 (EPA—600/7-80-082a) Field tests of industrial 
stoker coal-fired boilers for emissions control and efficiency 
improvement - Site G. Langsjoen, P.L.; Burlingame, J.O.; 
Gabrielson, J.E. (K VB, Inc., Minneapolis, MN (USA)). Apr 
1980. Contract ACO1-77ET 10386. 116p. NTIS, PC A06/MF 
AOl. 

The report gives results of field measurements made on a 
75,000 lb/hr coal-fired spreader-stoker boiler. The effects of various 
parameters on boiler emissions and efficiency were studied. Param- 
eters included overfire air, flyash reinjection, excess air, boiler load, 
and fuel properties. Measurements included O2, CO2z, NO, NOs, 
SO2, SOs, HC, controlled and uncontrolled particulate loading, par- 
ticle size distribution of the uncontrolled flyash, and combustible 
content of the ash. In addition to test results and observations, the 
report describes the facility tested, coals fired, test equipment, and 
procedures. Particulate loading on this unit averaged 5.09 1b/mil- 
lion Btu uncontrolled and 0.28 1Ib/million Btu controlled at full 
load. Nitric oxide emissions averaged 0.49 Ib/million Btu (360 ppM) 
at full load. 


730 (EPA—600/7-80-082b) Field tests of industriai 
stoker coal-fired boilers for emissions control and efficiency 
improvment: Site G (data supplement). Burlingame, J.O.; 
Parker, R.A.; Crockett, B.; Jackson, W.M.; Demont, J.D. 
(KVB, Inc., Minneapolis, MN (USA)). Apr 1980. Contract 
AC01-77ET 10386. 264p. NTIS, PC A12/MF AOl1. 

The Data Supplement is a compilation of test data presented 
in greater detail than was practical in the Final Technical Report. 
It is intended to provide the necessary details to other researchers 
who are interested in performing their own analysis. Readers are 
referred to the contract final report for information as to objectives, 
description of facility tested and coals fired, test equipment and 
procedures, interpretations and conclusions. The Final Technical 
Report also contains data summaries not found in this volume. The 
Supplement contains panel board data for each test, detailed partic- 
ulate, O2, CO2, CO, NO, NO2, SO2 and SOs data, particle size dis- 
tribution data, chemical analysis of the coal, coal size consistency 
data, and combustible analysis and overfire air traverse data. 


731 (EPA—600/7-80-112a) Field tests of industrial 
stoker coal-fired boilers for emissions control and efficiency 
improvement - Site H. Langsjoen, P.L.; Tidona, R.J.; Ga- 
brielson, J.E. (KVB, Inc., Minneapolis, MN (USA)). May 
1980. Contract ACOi-77ET 10386. 88p. NTIS, PC A05/MF 
AOl. 

The report gives test results on a coal-fired, overfeed, travel- 
ing-grate stoker. The boiler tested is rated at 45,000 lb/hr saturated 
steam at 140 psig. Measurements include gaseous emissions (Oz, 
CO2, CO, NO, NOs, SOs, and HC), uncontrolled particulate mass 
loading, particle size distribution of the flyash, combustible content 
of the bottom ash and flyash, and boiler efficiency. Measurements 
were made at loads representing 50, 75, and 100% of design capac- 
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ity, several excess air levels, and both high- and low-overfire air 
pressure settings. Increased overfire air pressures decreased particu- 
late loading, CO, and HC. Particulate loading was 1.0 Ib/million 
Btu under full-load high-overfire-air conditions. NO/sub x/ aver- 
aged 0.416 Ib/million Btu (307 ppM) at full load. 


732 (EPA—600/7-80-112b) Field tests of industrial 
stoker coal-fired boilers for emissions control and efficiency 
improvement - Site H. Data supplement. Tidona, R.J.; Cook, 
J.E.; Jackson, W.M.; Gabriel, M.G. (K VB, Inc., Minneapo- 
lis, MN (USA)). May 1980. Contract AC0O1-77ET10386. 
102p. NTIS, PC A06/MF AO1. 

Portions of this document are illegible. 

The Data Supplement is a compilation of test data presented 
in greater detail than was practical in the Final Technical Report. 
It is intended to provide the necessary details to other researchers 
who are interested in performing their own analysis. Readers are 
referred to the contract final report for information as to objectives, 
description of facility tested and coals fired, test equipment and 
procedures, interpretations and conclusions. The Final Technical 
Report also contains data summaries not found in this volume. The 
Supplement contains panel board data for each test, detailed partic- 
ulate, O2, CO2, CO, NO, NO2, SO2 and SOs data, particle size dis- 
tribution data, chemical analysis of the coal, coal size consistency 
data, and combustible analysis data. 


733 (EPA—600/7-80-136a) Field tests of industrial 
stoker coal-fired boilers for emissions control and efficiency 
improvement - site I. Langsjoen, P.L.; Burlingame, J.O.; Ga- 
brielson, J.E. (KVB, Inc., Minneapolis, MN (USA)). May 
1980. Contract AC01-77ET 10386. 79p. NTIS, PC A05/MF 
AOl. 

The report gives results of field measurements made on a 
70,000 Ib steam/hr coal-fired overfeed stoker with traveling grate. 
The effects of various parameters on boiler emissions and efficiency 
were studied. Parameters include overfire air, excess oxygen, grate 
heat release, and coal properties. Measurements include O2, COs, 
NO, SO:, SOs, uncontrolled particulate loading, particle size distri- 
bution of the uncontrolled flyash, and combustible content of the 
ash. In addition to test results and observations, the report describes 
the facility tested, coals fired, test equipment, and procedures. Un- 
controlled particulate loading on this unit averaged 1.2 lb/million 
Btu at full load. Full-load NO emissions ranged from 0.2 to 0.4 Ib/ 
million Btu. 


734 (EPA—600/7-80-136b) Field tests of industrial 
stoker coal-fired boilers for emissions control and efficiency 
improvement - Site I. Data supplement. Burlingame, J.O.; 
Parker, R.A.; Cook, J.E.; Jackson, W.M.; Demont, J.D. 
(KVB, Inc., Minneapolis, MN (USA)). May 1980. Contract 
ACO01-77ET 10386. 119p. NTIS, PC A06/MF AO1. 

Portions of this document are illegible. 

The Data Supplement is a compilation of test data presented 
in greater detail than was practical in the Final Technical Report. 
It is intended to provide the necessary details to other researchers 
who are interested in performing their own analysis. Readers are 
referred to the contract final report for information as to objectives, 
descriptions of facility tested and coals fired, test equipment and 
procedures, interpretations and conclusions. The Final Technical 
Report also contains data summaries not found in this volume. The 
Supplement contains panel board data for each test, detailed partic- 
ulate, O2, CO2, NO, SO2, and SOs data, particle size distribution 
data, chemical analysis of the coal, coal size consistency data, com- 
bustible analysis and overfire air traverse data. 


735 (EPA—600/7-80-137a) Field tests of industrial 
stoker coal-fired boilers for emissions control and efficiency 
improvement - Site J. Langsjoen, P.L.; Burlingame, J.O.; 
Gabrielson, J.E. (KVB, Inc., Minneapolis, MN (USA)). 
May 1980. Contract ACO01-77ET10386. 9lp. NTIS, PC 
A0S/MF AO1. 

The report gives results of field measurements made on a 
70,000 Ib steam/hr coal-fired overfeed stoker with chain grate. The 
effects of various parameters on boiler emissions and efficiency 
were studied. Parameters include overfire air, excess oxygen, grate 
heat release, and coal properties. Measurements include O2, CO:, 
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NO, SO2z, SOs, uncontrolled and controlled particulate mass load- 
ing, and combustible content of the ash. In addition to test results 
and observations, the report describes the facility tested, coals fired, 
test equipment, and procedures. Full-load uncontrolled particulate 
loading on this unit averaged 0.89 Ib/million Btu, while full-load 
controlled particulate loading averaged 0.20 lb/million Btu. Full- 
load NO emissions averaged 0.36 lb/million Btu. 


736 (EPA—600/7-80-137b) Field tests of industrial 
stoker coal-fired boilers for emissions control and efficiency 
improvement - Site J, (data supplement). Burlingame, J.O.; 
Parker, R.A.; Jackson, W.M.; Demont, J.D. (KVB, Inc., 
Minneapolis, MN (USA)). May 1980. Contract ACO1- 
77ET 10386. 143p. NTIS, PC A07/MF AOI. 

Portions of this report are illegible. 

The Data Supplement is a compilation of test data presented 
in greater detail than was practical in the Final Technical Report. 
It is intended to provide the necessary details to other researchers 
who are interested in performing their own analysis. Readers are 
referred to the contract final report for information as to objectives, 
description of facility tested and coals fired, test equipment and 
procedures, interpretations and conclusions. The Final Technical 
Report also contains data summaries not found in this volume. The 
Supplement contains panel board data for each test, detailed partic- 
ulate, O2, CO2, NO, SO: and SOs; data, particle size distribution 
data, chemical analysis of the coal, coal size consistency data, com- 
bustible analysis and overfire air traverse data. 


737 (EPA—600/7-80-138a) Field tests of industrial 
stoker coal-fired boilers for emissions control and efficiency 
improvement - Site K. Langsjoen, P.L.; Burlingame, J.O.; 
Gabrielson, J.E. (KVB, Inc., Minneapolis, MN (USA)). 
May 1980. Contract ACO1-77ET10386. 98p. NTIS, PC 
A05/MF AO1. 

The report gives results of field measurements made on a 
50,000 Ib steam/hr coal-fired overfeed stoker with traveling grate. 
The effects of various parameters on boiler emissions and efficiency 
were studied. Parameters include overfire air, excess oxygen, grate 
heat release, and coal properties. Measurements include O2, CO2, 
CO, NO, SO2, SOs, uncontrolled particulate loading, particle size 
distribution of the uncontrolled flyash, and combustible content of 
the ash. In addition to test results and observations, the report de- 
scribes the facility tested, coals fired, test equipment, and proce- 
dures. On the primary coal, full-load uncontrolled particulate load- 
ing on this unit averaged 0.78 |b/million Btu, while full-load con- 
trolled particulate loading averaged 0.14 lb/million Btu. Full-load 
NO emissions averaged 0.31 Ib/million Btu. 


738 (EPA—600/7-80-138b) Field tests of industrial 
stoker coal-fired boilers for emissions control and efficiency 
improvement - site K (data supplement). Burlingame, J.O.; 
Parker, R.A.; Jackson, W.M.; Demont, J.D. (KVB, Inc., 
Minneapolis, MN (USA)). May 1980. Contract ACOI- 
77ET 10386. 238p. NTIS, PC All/MF AOI. 

The Data Supplement is a compilation of test data presented 
in greater detail than was practical in the Final Technical Report. 
It is intended to provide the necessary details to other researchers 
who are interested in performing their own analysis. Readers are 
referred to the contract final report for information as to objectives, 
description of facility tested and coals fired, test equipment and 
procedures, interpretations and conclusions. The Final Technical 
Report also contains data summaries not found in this volume. The 
supplement contains panel board data for each test, detailed particu- 
late Oo, CO, CO, NO, NO», SO2, and SOs data, particle size distri- 
bution data, chemical analysis of the coal, coal size consistency 
data, and combustible analysis data. 


739 (FE—3242-24) Laminar flow cyclone development 
program. Quarterly technical status report, April 1-June 30, 
1980. Giles, W.B. (General Electric Co., Schenectady, NY 
(USA). Corporate Research and Development Dept.). Jul 
1980. Contract AC21-78ET11031. 19p. NTIS, PC A02/MF 
AOl. 

Testing with wall heating in the radial inflow swirl region 
indicated laminar flow characteristics based on the behavior of the 
wall-to-freestream temperature differential versus swirl Reynolds 
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number. Additionally, the regime of testing was extended to high 
swirl Reynolds number (~ 3.8 x 10°) by the use of partial admis- 
sion. Consequently, the research focus has shifted to the next flow 
regime, namely, turning into an axial swirl flow. For this work, a 
new model has been designed and is in the process of procurement. 


740 (ORNL/TM—7402) Winter study of power plant 
effects. Patrinos, A.A.N. (Oak Ridge National Lab., TN 
(USA)). Oct 1980. Contract W-7405-ENG-26. 124p. NTIS, 
PC A06/MF AO1. 

As a part of DOE’s Meteorological Effects of Thermal 
Energy Releases (METER) program a field study was undertaken 
at the Bowen Electric Generating Plant (Plant Bowen) in Decem- 
ber 1979. The study was a joint endeavor of Battelle Pacific North- 
west Laboratories (PNL), Pennsylvania State University (PSU), 
and Oak Ridge National Laboratory (ORNL) with the main objec- 
tive of determining the effects of the plant's smokestack effluents on 
aerosol characteristics and precipitation chemistry. Other objectives 
included studies of cooling tower temperature and humidity (T/h) 
plumes and drift drop concentrations. Conducted over a period of 
three weeks, the study involved an instrumented aircraft, pilot bal- 
loons, a tethered balloon system, a dense network of wetfall chem- 
istry collectors and numerous ground- and tower-based meteoro- 
logical instruments. Rainfall samples collected during the precipita- 
tion event of December 13, 1979, revealed some evidence of plume 
washout. The tethered balloon flights rarely detected the faint pres- 
ence of the T/h plumes while the airborne measurements program 
concentrated on the study of SO: to sulfate conversion. A series of 
plume observations confirmed the suitability of the plant's windset 
for plume direction determinations. 


741 (PB—80-117906) Epa alkali scrubbing test facility: 
advanced program, fourth progress report; volume 1. Basic 
report. Report for nov 76-jun 78. Head, H.N.; Wang, S. 
(Bechtel National, Inc., San Francisco, CA (USA)). Nov 
1979. Contract EPA-68-02-1814. 347p. NTIS, PC A15/MF 
AOl. 

The report gives results of advanced testing (late November 
1976 - June 1978) of 30,000-35,000 acfm (10 MW equivalent) lime/ 
limestone wet scrubbers for SO: and particulate removal at TVA’s 
Shawnee power station. Forced oxidation with two scrubber loops 
was developed on the venturi/spray tower system with limestone, 
lime, and limestone/MgO slurries. Bleed stream oxidation was suc- 
cessful only with limestone/MgO slurry. Forced oxidation with a 
single scrubber loop was developed on the TCA system with lime- 
stone slurry. Other test blocks on the TCA were limestone with 
low fly ash loadings, limestone type and grind, automatic limestone 
feed control, limestone reliability, limestone with Ceilcote egg-crate 
type packing, lime/MgO, and flue characterization. 


742 (PB—80-117914) EPA alkali scrubbing test facili- 
ty: advanced program, fourth progress report; volume 2. Ap- 
pendices. Report for nov 76-jun 78. Head, H.N.; Wang, S. 
(Bechtel National, Inc., San Francisco, CA (USA)). Nov 
1979. Contract EPA-68-02-1814. 399p. NTIS, PC A17/MF 
AOl. 

Contents: Converting units of measure; Scrubber operating 
periods; Properties of raw material; Database tables; Test results 
summary tables for the venturi/spray tower; Graphical operating 
data from the venturi/spray tower tests; Average liquor composi- 
tions for the venturi/spray tower tests; Test results summary tables 
for the TCA; Graphical operating data from the TCA tests; Aver- 
age liquor compositions for the TCA tests; Fifth TVA interim 
report of corrosion studies; Test data for waste solids dewatering 
and characterization; Particulate mass loading test results. 


743 Electrostatic precipitation . Albanese, V. (to 
Nalco Chemical Co). US Patent 4,213,767. 22 Jul 1980. 
Filed date 14 May 1979. vp. 

A method is described of improving the conductivity of par- 
ticles entrained in a stream of particle-laden gas formed by the 
burning of coal. Tue particles are collected by an electrostatic pre- 
cipitator which comprises treating said gas containing particles 
prior to contact with the electrostatic precipitator at a temperature 
not greater than about 800°F with a resistivitydecreasing amount of 
hexamethylene tetramine or its water-soluble salts and thereafter 
passing the gas to the electrostatic precipitator. 
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744 Pollution control system. Fernandez, A. US 
Patent 4,211,541. 8 Jul 1980. Filed date 26 Jun 1978. vp. 

A method of treating combustion products to remove gas- 
eous and solid polluting components comprises the steps in order 
of: passing the combustion products through a screen to allow 
gases and particles of smaller size than mesh size to pass through 
the screen while retaining particles larger than mesh size in the 
combustion area, then washing combustion products with steam, 
then passing the mixture of steam and combustion products through 
granulated carbon, then washing combustion products with an 
aqueous solution of potassium aluminum sulfate, aluminum sulfate, 
aluminum hydroxide, chlorine, and quicklime, and removing any 
precipitants, then washing combustion products with an aqueous so- 
lution of kerosene and naphthalene and removing any precipitants, 
and then washing combustion products with an aqueous solution of 
aluminum hydroxide, aluminum sulfate, chlorine, quicklime, and 
sodium carbonate, and removing any precipitants. A method of 
treating combustion products to remove polluting components com- 
prising the step of: washing combustion products with an aqueous 
solution of potassium aluminum sulfate, aluminum sulfate, aluminum 
hydroxide, chlorine, and quicklime. 
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REFER ALSO TO CITATION(S) 407, 687. 688 


745 (AD-A—080804) Modification of the aurora elec- 
tromagnetic environment: experiment and _ interpretation. 
Progress report. Manriquez, R.P.; Merkel, G.; Spohn, D.J. 
(Harry Diamond Labs., Washington, DC (USA)). Oct 1979. 
52p. NTIS, PC A04/MF AO1. 

In a series of experiments, it has been determined that a 
simple parallel plate transmission line would behave in a predictable 
manner when subjected to the 13-MeV-thick target bremsstrahlung 
produced by the AURORA flash x-ray machine. During the experi- 
ment, the following parameters were measured: current into the 
transmission line, current through the matched termination of the 
transmission line, the electric field at the bottom plate along the 
center of the transmission line, and a component of the magnetic 
field at the center of the transmission line. The experimental results 
were interpreted with a simple lumped parameter model of the 
transmission line. 


746 (DOE/EIA—0051/1) Electric transmission line 
data for 1977. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). Jun 1978. 8p. 
NTIS, PC A02/MF AO1;TIC, EIA Publications Coordina- 
tor. 

Transmission line circuit mileage data are shown for both 
new and existing lines. Circuit mileage of transmission lines and un- 
derground and submarine transmission cable circuits in the United 
States are given by nominal voltage class. Report covers those 
under construction as well as those scheduled for service in the 
period 1980 to 1983. Data are presented by regional Electric Reli- 
ability Councils. A narrative section includes highlights and trends 
supported by the tables. The report continues the Federal Power 
Commission report entitled Summary of Electric Transmission Line 
Data. 5 tables, 1 map. 


747 (DOE/EIA—0165(78)) Major extra-high voltage 
transmission lines - December 31, 1978. (Department of 
Energy, Washington, DC (USA). Energy Information Ad- 
ministration). 31 Dec 1978. Ip. NTIS, PC A02/MF 
A01;GPO Stock No. 061-003-00105-0, $2.75. 

An annual map shows the location of extra-high voltage 
electric transmission lines (345 kilovolt ac, 500 kilovolt ac, 765 kilo- 
volt ac, +-400 kilovolt de, +-250 kilovolt de capacities) in the 48 
contiguous states and the District of Columbia. Major cities, substa- 
tions, and generating plants interconnected with the extra-high volt- 
age network are indicated. An alphabetically arranged ownership 
list is included. 
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748 (DOE/EV—0095) Assessment of the need for 
noise control research on electric power transformers and re- 
actors. Report No. 4289. Keast, D.N.; Gordon, C.G. (Bolt, 
Beranek, and Newman, Inc., Cambridge, MA (USA)). Aug 
1980. Contract AC02-79EV10033. 13lp. NTIS, PC A07/ 
MF AOl1. 

This study was conducted to identify and quantify the needs 
(if any) for noise control research applicable to electric utility trans- 
formers and reactors to comply with quantitative state noise regula- 
tions. The study was accomplished by analyzing available published 
data, by studying a sample of utility substation drawings, and by as- 
sessing various noise-control design approaches. No experimental 
work was done. The study was restricted to outdoor substations. A 
model was prepared to predict noise from existing US substations. 
A sample of 658 substation designs from five utilities was analyzed 
to refine the above model and to provide a detailed analysis of the 
configurations, capacities, and noise-control features of present US 
substations. A typical substation was defined. Advanced transform- 
er designs (low-loss core, amorphous core, SF¢-cooled, vapor- 
cooled, superconducting) for future substations were reviewed to 
estimate their noise impacts. Noise abatement options were assessed 
to define where future noise-control research would be appropriate. 
It was concluded that: at present, about 5% of the electric utility 
substations in the US, require an average of 14 dBA of noise reduc- 
tion to comply with existing noise regulations; estimated cost of 
compliance is about $200 million; and transformer noise is the 
dominant problem; current technology can provide the necessary 
noise control, but it is very costly. Additional research and demon- 
stration programs are recommended to reduce the cost of retrofit 
noise control treatments for existing substations. It is essential that 
the electric utility industry be involved in guiding this research. 


749 (HCP/15652—01) Power pool procedures and key 
issues. (Department of Energy, Washington, DC (USA). 
Energy Information Administration). Oct 1978. 59p. NTIS, 
PC A02/MF AO1;TIC, EIA Publications Coordinator. 

A description and an analysis are given of the operations and 
key issues (agreements and operating procedures, emergency proce- 
dures, long-tem planning, regional power supply entities) that have 
an impact upon electric utility power pools and other forms of inte- 
grated power supply systems, including Electric Reliability Coun- 
cils and holding companies. The report, done by Booz, Allen, and 
Hamilton, Inc., supports the following conclusions: the economic 
benefits of integrated pool operations are significant; emerging 
issues may adversely affect these benefits; and joint industry/gov- 
ernment initiatives are required to resolve these issues. It is based 
upon interviews conducted with representatives of 13 major utility 
pools, holding companies, and other systems selected to provide a 
broad representation. 4 tables, 5 figures. 


750 (DOE/EIA—0165) Major extra-high voltage 
transmission lines: December 31, 1977. (Department of 
Energy, Washington, DC (USA). Energy Information Ad- 
ministration). 1979. Map, lp. NTIS, PC A02/MF A01;GPO 
Stock No. 061-003-00012-6, $2.50. 

The map displays extra-high voltage electric transmission 
lines (345 kilovolt ac, 500 kilovolt ac, 765 kilovolt ac, +-400 kilo- 
volt dc, and +-250 kilovolt dc capacities) in the 48 contiguous 
states (plus the District of Columbia). Also shown are major cities, 
substations, and generatings interconnected with the extra-high 
voltage network. An alphabetically arranged ownership list is pro- 
vided. 


751 (CONF-800980—16) Parametric study of the sta- 
bility margin of cable-in-conduit superconductors: theory. 
Dresner, L. (Oak Ridge National Lab., TN (USA)). 1980. 
Contract W-7405-ENG-26. 4p. NTIS, PC A02/MF AOl. 

From Applied superconductivity conference; Santa Fe, NM, 
USA (29 Sep 1980). 

Recently, Lue, Miller, and Dresner reported that the stabil- 
ity margin of cable-in-conduit superconductors is multivalued for 
certain combinations of transport current, ambient helium pressure, 
and externally imposed helium flow. There is a limiting transport 
current below which the stability margin is single-valued and equal 
to the upper stability margin. This theory is used here to determine 
the scaling of the limiting transport current with critical tempera- 


ture, ambient helium temperature, resistivity of copper, length of 
the heated zone, duration of the heat pulse, hydraulic diameter of 
the helium-filled part of the cable, volume fraction of copper in the 
metal, and volume fraction of metal in the cable. Combined with 
experimental data, the scaling relation provides a sound basis for 
design. 
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752 (DOE/NE—0030/3(80)) US central station nucle- 
ar electric generating units: significant milestones (status as 
of July 1, 1980). (Department of Energy, Washington, DC 
(USA). Assistant Secretary for Nuclear Energy). Sep 1980. 
43p. NTIS, PC A03/MF AO1. 

The status of 189 US nuclear power plants is reported in a 
table which gives the name, owner, capacity, type, NSSS architect 
and contractor and data of public announcement, NSSS order, li- 
censing, and initial operation. The plants are also indexed according 
to state, region, utility, and alphabetical name. The utility nuclear 
steam supply system orders are also listed. (DLC) 


753 (UCRL—15281) Data report of a pretest analysis 
of soil-structure interaction and structural response in low- 
amplitude explosive testing (50 KG) of the heissdampfreaktor 
(HDR). Vau . D.K.; Sandler, I.; Rubin, D.; Isenberg, J.; 
Nikooyeh, H. (Weidlinger Associates, New York (USA)). 
29 Nov 1979. Contract W-7405-ENG-48. 183p. NTIS, PC 
A09/MF AOl1. 

This report describes a  three-dimensional nonlinear 
TRANAL finite element analysis of a nuclear reactor subjected to 
ground shaking from a buried 50 kg explosive source. The analysis 
is a pretest simulation of a test event which was scheduled to be 
conducted in West Germany on 3 November 1979. 


2101 Power Reactors, Non-breeding, Light-water 
Moderated, Boiling Water Cooled 


REFER ALSO TO CITATION(S) 799, 803 


2102 Power Reactors, Non-breeding, Light-water 
Moderated, Non-boiling Water Cooled 


REFER ALSO TO CITATION(S) 776, 789, 791, 797, 799, 803 


754 (UCID—18683) Technical evaluation of the noise 
and isolation testing of the reactor protection system for the 
Davis Besse Nuclear Power Station, Unit 1. Selan, J.C. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Na- 
tional Lab.). 1980. Contract W-7405-ENG-48. 13p. NTIS, 
PC A02/MF AOI. 

This report documents the technical evaluation of the noise 
and isolation testing of the reactor protection system (RPS) for the 
Davis Besse Nuclear Power Station, Unit 1. The testing was per- 
formed in accordance to Section 4.6.11, Susceptibility, of MIL-N- 
19900B, and NRC approved plant test methods. Analysis of the test 
results shows that the reactor protection system did not degrade 
below acceptable levels when subjected to electromagnetic, electro- 
static, isolation and noise level tests, nor was the system's ability to 
perform its Class 1E protective functions affected. 


755 “Anomalous” oxide growth during transient-tem- 
perature oxidation of Zircaloy-4. Pawel, R.E.; Cathcart, 
J.V.; McKee, R.A. (Oak Ridge Natl Lab, Tenn). Oxid. Met.; 
14: No. 1, 1-13(Feb 1980). 

While oxidation during simple transient temperature excur- 
sions, where the peak temperature was between 1000 and 1400°C, 
could be predicted with reasonable accuracy, certain “two-peak” 
transients resulted in oxide layers considerably less than those an- 
ticipated. This effect is related to the manner in which the mono- 
clinic-tetragonal phase transformation occurs in the oxide and the 
fact that the normal (bulk) transformation hysteresis is altered for a 
growing oxide film. 15 refs. 
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756 (DOE/SF/02034—T2) Review and comment on 
HTGR reactor internal structures program. (Gas-Cooled Re- 
actor Associates, La Jolla, CA (USA)). Sep 1980. Contract 
AC03-78SF02034. 29p. NTIS, PC A03/MF AOl1. 

This report provides a vehicle for the communication of 
technical issues relative to the development of reactor internal com- 
ponents to the utility Technical Advisory committee and a means 
of disseminating utility opinions to program participants. Its pur- 
pose is to present an overview of the status of development of these 
components, a summary of major issues with emphasis on those as- 
pects of particular interest to owners, and specific recommendations 
and/or endorsements. 


757 (DOE/SF/02034—T3) GCRA review and appraisal 
of fuel material development programs. (Gas-Cooled Reactor 
Associates, La Jolla, CA (USA)). Sep 1980. Contract AC03- 
78SF02034. 8p. NTIS, PC A02/MF AOI. 

The Fuel material Development Program has as its principal 
objective and responsibility the development of a fuel that is both 
economical and licensable and that, at the same time, will fulfill the 
required performance criteria. To accomplish this, the program is 
broken down into the following major fuel development task areas: 
development of the experimental and analytical data base for select- 
ing, qualifying, and verifying the reference fuel design; providing 
the data base and developing models for evaluating fuel perform- 
ance under upset and accident conditions; and developing and justi- 
fying fuel fabrication specifications which are consistent with the 
overall fuel performance criteria and with the fuel fabrication proc- 
ess capabilities. 


758 (DOE/SF/02034—T8) HTGR Lead Project Iden- 
tification Plan. (Gas-Cooled Reactor Associates, La Jolla, 
CA (USA)). 29 Feb 1980. Contract AC03-78SF02034. 105p. 
NTIS, PC A06/MF AO1. 

Objective is to select an HTGR Lead Project that will be 
supported by all program participants. The selection will be made 
from among the four options: Gas Turbine, Process Steam/Cogen- 
eration, Reforming, and Nuclear Heat Source Demonstration Reac- 
tor. 


759 (DOE/SF/02034—T9) 2000Mw(t) HTGR-GT 
power cycle cooling system alternatives. (United Engineers 
and Constructors, Inc., Philadelphia, PA (USA)). Jun 1980. 
Contract AC03-78SF02034. 91p. NTIS, PC AOS/MF AOl1. 

This power cycle cooling system study was a part of an 
overall effort to assess the economic potential of high temperature 
gas cooled reactor gas turbine (HTGR-GT) power plants. The cost, 
design and performance results obtained in the study for dry, wet/ 
dry and wet tower systems designed for a 2000 MW(t)/800 Mw(e) 
HTGR-GT plant are presented in this report. Similar cooling 
system results obtained in the study for 800 MWe pressurized water 
reactor and coal-fired steam cycle power plants are also presented 
for comparisons with the HTGR-GT plant. The results indicate 
that the total evaluated costs (capital costs plus operating penalty 
costs) of the cooling systems for the HTGR-GT plant, in the range 
from the all-dry system to the wet/dry system using about 50% of 
the water needed for the all-wet system, are much lower than the 
costs of the cooling systems for both the PWR and coal plants with 
the same water constraints as the HTGR-GT plant. 


760 (GA-A—15956) Pebble bed reactor fiscal year 
1980: review summary report. (General Atomic Co., San 
Diego, CA (USA)). Jul 1980. Contract AT03-76ET35300. 
6lp. NTIS, PC A04/MF AO1. 

Information on high-temperature reactor development is pre- 
sented concerning reactor operating experience; core performance 
assessment; core control and shutdown; reflector and core support; 
maintenance and availability; safety aspects of PBR and prismatic 
comparison; PCRV dimensions; and fuel reprocessing cost estimate. 
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REFER ALSO TO CITATION(S) 272, 773, 784, 794, 795, 796 


761 (ANL—80-55) Theory and use of GIRAFFE for 
analysis of decay characteristics of delayed-neutron precur- 
sors in an LMFBR. Gross, K.C. (Argonne National Lab., IL 
(USA)). Jul 1980. Contract W-31-109-ENG-38. 93p. NTIS, 
PC A05/MF AOl1. 

The application of the computer code GIRAFFE (General 
Isotope Release Analysis For Failed Elements) written in FOR- 
TRAN IV is described. GIRAFFE was designed to provide pa- 
rameter estimates of the nonlinear discrete-measurement models 
that govern the transport and decay of delayed-neutron precursors 
in a liquid-metal fast breeder reactor (LMFBR). The code has been 
organized into a set of small, relatively independent and well-de- 
fined modules to facilitate modification and maintenance. The pro- 
gram logic, the numerical techniques, and the methods of solution 
used by the code are presented, and the functions of the MAIN 
program and of each subroutine are discussed. 


762 (ANL—80-66, pp 111-127) Fast reactor chemistry 
research, Jun 198C. 
In Chemical Engineering Division research highlights, 1979. 
Information is presented concerning high-temperature physi- 
cal properties studies for reactor safety analysis; reactor fuels chem- 
istry; and sodium technology. 


763 (CONF-780609—21) Simplified inelastic analysis 
methods applied to fast breeder reactor core design. Abo-El- 
Ata, M.M. (General Electric Co., Sunnyvale, CA (USA). 
Fast Breeder Reactor Dept.). 1978. Contract ATO3- 
76SF73023. 43p. NTIS, PC A03/MF AOl. 

From ASME/CSME pressure vessels and piping conference; 


Montreal, Canada (25 Jun 1978). 
The paper starts with a review of some currently available 


simplified inelastic analysis methods used in elevated temperature 
design for evaluating plastic and thermal creep strains. The primary 
purpose of the paper is to investigate how these simplified methods 
may be applied to fast breeder reactor core design where neutron 
irradiation effects are significant. One of the problems discussed is 
irradiation-induced creep and its effect on shakedown, ratcheting, 
and plastic cycling. Another problem is the development of swell- 
ing-induced stress which is an additional loading mechanism and 
must be taken into account. In this respect an expression for swell- 
ing-induced stress in the presence of irradiation creep is derived 
and a model for simplifying the stress analysis under these condi- 
tions is proposed. As an example, the effects of irradiation creep 
and swelling induced stress on the analysis of a thin walled tube 
under constant internal pressure and intermittent heat fluxes, simu- 
lating a fuel pin, is presented. 


764 (GA-A—14057(Rev.1)) TSPEC: a computer pro- 
gram to predict approximate model performance in the core 
flow test loop. Hopkins, H.C. Jr. (General Atomic Co., San 
Diego, CA (USA)). Jul 1980. Contract AT03-76SF71023. 
257p. NTIS, PC Al2/MF AOI. 

The computer program TSPEC was developed to provide a 
relatively simple, approximate analysis for predicting the perform- 
ance of Gas-Cooled Fast Breeder Reactor (GCFR) model core as- 
semblies in the Core Flow Test Loop (CFTL). The test specifica- 
tions will list the steady-state and transient input parameters, includ- 
ing the time functions of power and flow for each test run; TSPEC 
will predict the resultant test parameters. The structure of the code 
is explained and the following user information is provided: input 
instructions, sample calculations, a code listing, and an index of 
code variables. 


765 (GEFR-SP—067) Development of structural design 
criteria for highly irradiated core components. Nelson, D.V.; 
Abo-E]-Ata, M.M.; Stephen, J.D.; Sim, R.G. (General Elec- 
tric Co., Sunnyvale, CA (USA). Fast Breeder Reactor 
Dept.). 20 Mar 1978. Contract ATO03-76SF71031. 16p. 
(CONF-780609—19). NTIS, PC A02/MF AOI. 

From ASME/CSME pressure vessels and piping conference; 
Montreal, Canada (25 Jun 1978). 
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This paper reviews development to date in the US of struc- 
tural design criteria for fast breeder reactor core components. Since 
these components operate in an elevated temperature, fast neutron 
environment, the criteria for them must take into account the sig- 
nificant time-dependent changes in structural material behavior re- 
sulting from irradiation. Objective is to establish a national consen- 
sus on design rules, together with supporting rationale and analysis 
guidelines, with the goal of strengthening design and expediting li- 
censing. After further validation, the Criteria will become an RDT 
Standard. 


766 (HEDL-SA—2104-S) FFTF initial fuel loading, 
preanalyses, and comparison with preliminary results. Roth- 
rock, R.B.; Daughtry, J.W.; Zimmerman, B.D.; Petrowicz, 
N.E.; Bennett, R.A.; Ombrellaro, P.A. (Hanford Engineer- 
ing Development Lab., Richland, WA (USA)). Feb 1980. 
Contract AC14-76FF02170. 7p. (CONF-800942—18). NTIS, 
PC A02/MF AO1. 

From ANS topical meeting on 1980 advances in reactor 
physics and shielding; Sun Valley, ID, USA (14 Sep 1980). 

Disadvantages of conventional loading from the center out 
were circumvented by loading one trisector at a time, and connect- 
ing the control rod drivelines in each sector after it was loaded so 
that the rods could be operated during the loading of subsequent 
trisectors. This sequence was interrupted once during the loading of 
the final sector, to achieve initial criticality at an approximately 
minimum critical loading and to measure absolute subcriticality by 
the rod drop technique. An in-core detector was preferable to the 
standard FTR ex-core detectors for monitoring the initial fuel load- 
ing. Consequently, speciai fission chambers were installed in an in- 
strument thimble near the core center to monitor the initial fuel 
loading. 


767 (HEDL-SA—2116S-FP) Continuous gamma-ray 
spectrometry in the fast flux test facility (FFTF). Gold, R.; 
Kaiser, B.J.; Moore, F.S. Jr.; Bunch,W.L.; McElroy, W.N.; 
Sheen, E.M. (Hanford Engineering Development Lab., 
Richland, WA (USA)). Mar 1980. Contract AC14- 
76FF02170. 6p. (CONF-800942—19). NTIS, PC A02/MF 
AOl. 


From ANS topical meeting on 1980 advances in reactor 
physics and shielding; Sun Valley, ID, USA (14 Sep 1980). 

In-core Compton-recoil y-ray spectrometry was carried out 
in FFTF at very low power in the In-Reactor Thimble (IRT). The 
lower-energy electron spectrum at the FFTF-IRT midplane and 
the unfolded y-ray spectrum are shown. 2 figures. (DLC) 


768 (HEDL-SA—2174) State variable description of 
316 SS post-irradiation mechanical properties. Wire, G.L. 
(Hanford Engineering Development Lab., Richland, WA 
(USA)). 1980. Contract AC14-76FF02170. 28p. (CONF- 
800609—15). NTIS, PC A03/MF AOl1. 

From 10. international symposium on effects of radiation on 
materials; Savannah, GA, USA (3 Jun 1980). 

An extensive description of mechanical response of breeder 
reactor core components to transient loading is required for design 
and safety analysis. This description is needed for strain rates from 
10-5 to 101/s, test temperatures from 232°C to over 1000°C, and 
neutron fluences from 0 to 1.3 x 10° n/cm? (E > 0.1 MeV).* An 
equation-of-state approach, proposed by Hart, is applied to existing 
tensile and burst data to develop an improved method of predicting 
mechanical behavior over this range of temperature and strain 
rates. 


769 (HEDL-SA—2187FP) Breeder fuel pellet fabrica- 
tion from gel-sphere conversion. McLemore, D.R.; Bennett, 
D.W.; Hart, P.E.; Norman, R.E. (Hanford Engineering De- 
velopment Lab., Richland, WA (USA)). 1980. Contract 
AC14-76FF02170. 8p. (CONF-800943—16). NTIS, PC 
A02/MF AO1. 

From National _— meeting of fuel cycles for the 80's; 
Gatlinburg, TN, USA (29 Sep 1980). 

The development ° i nuclear fuel fabrication 
methods is the goal of the United States breeder reactor program 
and will form the technological basis for the future breeder reactor 
fuel supply. A major factor in achieving this goal is the develop- 
ment of remotely operated fuel fabrication equipment. The program 
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schedule is to demonstrate the feasibility of automated pellet fuel 
fabrication and remote maintenance techniques by the mid-1980's. 
Development of major ceramic unit operations and the required 
computer control system is currently in the engineering testing 
stage. This report describes the planned program activities for eval- 
uating the gel-sphere conversion process and demonstrating the fab- 
rication of breeder fuel pellets from these gel-derived spheres. 


770 (ORNL—5673) Development of joining techniques 
for fabrication of fuel rod simulators. Moorhead, A.J.; 
McCulloch, R.W.; Reed, R.W.; Woodhouse, J.J. (Oak 
Ridge National Lab., TN (USA)). Oct 1980. Contract W- 
7405-ENG-26. 45p. NTIS, PC A03/MF AO1. 

Much of the safety-related thermal-hydraulic tests on nuclear 
reactors are conducted not in the reactor itself, but in mockup seg- 
ments of a core that uses resistance-heated fuel rod simulators 
(FRS) in place of the radioactive fuel rods. Laser welding and fur- 
nace brazing techniques are described for joining subassemblies for 
FRS that have survived up to 1000 h steady-state operation at 700 
to 1100°C cladding temperatures and over 5000 thermal transients, 
ranging from 10 to 100°C/s. A pulsed-laser welding procedure that 
includes use of small-diameter filler wire is used to join one end of 
a resistance heating element of Pt-8 W, Fe-22 Cr-5.5 Al-0.5 Co, or 
80 Ni-20 Cr (wt %) to a tubular conductor of an appropriate inter- 
mediate material. The other end of the heating element is laser 
welded to an end plug, which in turn is welded to a central con- 
ductor rod. 


Elevated-temperature tensile behavior of ERNiCr-3 
weld metal. Klueh, R.L.; King, J.F. (Oak Ridge Natl Lab, 
Tenn). Weld. J. (Miami); "59: No. 4, 114(Apr 1980). 

The intermediate heat exchanger of the Clinch River Breed- 
er Reactor Plant is to be constructed of an austenitic stainless steel 
and the steam generators from the low-alloy ferritic 2-1/4 Cr-1 Mo 
steel. A welded transition joint will be required. The filler metal 
alloy designated by AWS as ERNiCr-3 and known as Inconel 82 
has a nominal composition of 67% Ni-20% Cr-3% Mn-3% Fe-2.5% 
Nb. Tensile properties were determined over the range 25 to 732°C 
(77 to 1350°F) at strain rates of 3 x 10-* and 3 x 10°*/s. 4 refs. 


2107 Regulation And Licensing 


772 (DOE/SF/02034—T5) Implications for the HTGR 
from the proposed rulemaking on nuclear power reactor 
siting. White, E.I. (Gas-Cooled Reactor Associates, La 
Jolla, CA (USA)). Sep 1980. Contract AC03-78SF02034. 
22p. NTIS, PC A02/MF AO1. 

The implications for the HTGR from the proposed rulemak- 
ing are generally unfavorable. The ACRS urges the NRC to estab- 
lish an overall safety philosophy for future reactors based on prees- 
tablished commission objectives for acceptable risk both to individ- 
uals and society. This approach is probably to be preferred since 
any reactor type or size could conceivably be accomodated. 


773 (HEDL-SA—2110) Applications of American 
design codes for elevated temperature environment. Severud, 
~ - (Hanford Engineerin Maange s Lab., Richland, 
A (USA)). Mar 1980. mtract AC14-76FF02170. 1p. 
(CONF-800307--3). NTIS, PC A02/MF AOI. 
From Aspects of creep conference; Sheffield, UK (Sep 
1980). 

, A brief summary of the ASME Code rules of Case N-47 is 
presented. An overview of the typical procedure used to demon- 
strate Code compliance is provided. Application experience and 
some examples of detailed inelastic analysis and simplified-approxi- 
mate methods are given. Recent developments and future trends in 
design criteria and ASME Code rules are also presented. 


774 (RDT-INDEX—(10-80)) Nuclear standards index, 
October 1980. (Department of Energy, Washington, DC 
(USA). Office of Nuclear Energy Programs). 1980. 40p. 
RSO. 


Attached is the October 1980 Index of NE(RDT)) Stand- 
ards. This issue covers July through September 1980. The attached 
New Publications List identifies each standard, amendment, and/or 
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revision that was published during this period. An order form is 
provided in the Index for your convenience in requesting those 
NE(RDT) Standards that may be needed by your organization. 


775 (RDT-E—15-2NB-T(6-80)) RDT standard. Class 1 
nuclear components (supplement to ASME boiler and pres- 
sure vessel code, section III, subsections NCA and NB). (De- 
partment of Energy, Washington, DC (USA). Office of Nu- 
clear Energy Programs). Mar 1979. Contract W-7405-ENG- 
26. 12p. RSO. 

This amended standard concerns the cutting and welding 
procedures and requirements of metals used in reactor construction. 


2108 Economics 


776 (DOE/ET/34021—1) Extended burnup core man- 
agement for once-through uranium fuel cycles in LWRS. First 
annual report for the period 1 July 1979-30 June 1980. Se- 
sonske, A. (Purdue Univ., Lafayette, IN (USA). School of 
Nuclear Engineering). Aug 1980. Contract AC02- 
79ET340201. 63p. (PNE-FM—80-1). NTIS, PC A04/MF 
AOl. 

Detailed core management arrangements are developed re- 
quiring four operating cycles for the transition from present three- 
batch loading to an extended burnup four-batch plan for Zion-1. 
The ARMP code EPRI-NODE-P was used for core modeling. Al- 
though this work is preliminary, uranium and economic savings 
during the transition cycles appear of the order of 6 percent. 


2109 Process Heat Reactors 


777 (DOE/SF/02034—T1) Secondary helium system 
piping and helium purification for the HTGR-R and NHSDR. 
(United Engineers and Constructors, Inc., Philadelphia, PA 
(USA)). Sep 1980. Contract AC03-78SF02034. 65p. NTIS, 


PC A04/MF AOl. 

The purpose of this report is to present the results of recent 
work done by United Engineers and Constructors on high tempera- 
ture pipeing and helium purification for the secondary helium sys- 
tems of the Reforming Plant HTGR (HTGR-R) and the Nuclear 
Heat Source Demonstration Reactor (NHSDR). 


778 (DOE/SF/02034—T4) Utility/user perspective on 
HTGR-reformer plant configuration. (Gas-Cooled Reactor 
Associates, La Jolla, CA (USA)). Sep 1980. Contract ACO3- 
78SF02034. 16p. NTIS, PC A02/MF AO1. 

The configuration of the ultimate commercial HTGR-Re- 
former (HTGR-R) remains an open issue at this time, even though 
the indirect cycle was selected as the reference for the FY 1980 
Lead Project Application Study. The economic potential of the 
HTGR-R as configured and applied in the Lead Project investiga- 
tion was not encouraging. However, there are several areas for 
plant improvement, and the fact that much of the unexpected nega- 
tive plant cost and performance impacts are uniquely associated 
with the thermochemical pipeline application holds promise for the 
other HTGR-R applications. The grave need for plant cost and 
performance improvements mandates open consideration of alterna- 
tive configurations and the identification of associated product cost 
differentials in the future. Varying opinions still exist as to the rela- 
tive capital cost, performance, and licensing advantages of one con- 
figuration versus another. 
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REFER ALSO TO CITATION(S) 1574 


779 (CONF-800942—15) Implementation, verification, 
and application of multicycle depletion perturbation theory. 
White, J.R.; Burns, T.J.; Williams, M.L. (Oak Ridge Nation- 
al Lab., TN (USA)). 1980. Contract W-7405-ENG-26. 13p. 
NTIS, PC A02/MF AOI. 
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From ANS topical meeting on 1980 advances in reactor 
physics and shielding; Sun Valley, ID, USA (14 Sep 1980). 

Several application-oriented features of generalized depletion 
perturbation theory (DPT) are analyzed from the viewpoint of the 
reactor designer. The detailed theory is first reduced to some new 
terminology necessary for an adequate understanding of DPT. 
Using this terminology, the main features and computational accu- 
racy of this new technique are illustrated through representative 
DPT calculations utilizing a CDS-type heterogeneous reactor 
model. Several examples are presented that indicate the potential of 
DPT methods as an alternate computational tool for certain types 
of reactor physics analyses. 


780 (CONF-800942—17) ORACLE: an adjusted cross- 
section and covariance library for fast-reactor analysis. 
Yeivin, Y.; Marable, J.H.; Weisbin, C.R.; Wagschal, J.J. 
(Oak Ridge National Lab., TN (USA)). 1980. Contract W- 
7405-ENG-26. 14p. NTIS, PC A02/MF AO1. 

From ANS topical meeting on 1980 advances in reactor 
physics and shielding; Sun Valley, ID, USA (14 Sep 1980). 

Benchmark integral-experiment values from six fast critical- 
reactor assemblies and two standard neutron fields are combined 
with corresponding calculations using group cross sections based 
on ENDF/B-V in a least-squares data adjustment using evaluated 
covariances from ENDF/B-V and supporting covariance evalua- 
tions. Purpose is to produce an adjusted cross-section and covar- 
iance library which is based on well-documented data and methods 
and which is suitable for fast-reactor design. By use of such a li- 
brary, data- and methods-related biases of calculated performance 
parameters should be reduced and uncertainties of the calculated 
values minimized. Consistency of the extensive data base is ana- 
lyzed using the chi-square test. This adjusted library ORACLE will 
be available shortly. 


781 (CONF-8010113—2) Review of the capabilities of 
the ORNL FORSS Sensitivity and Uncertainty Analysis 
System. Roussin, R.W.; Weisbin, C.R.; Lucius, J.L. (Oak 
Ridge National Lab., TN (USA)). 1980. Contract W-7405- 
ENG-26. 9p. NTIS, PC A02/MF AO1. 

From Specialists meeting on nuclear data and benchmarks 
for reactor shielding; Paris, France (27 Oct 1980). 

The ORNL FORSS Sensitivity and Uncertainty Analysis 
System was demonstrated in the 1978 Radiation Shielding Informa- 
tion Center (RSIC) Workshop. The first versions of this code 
system for both IBM and CDC computers are now packaged and 
available from RSIC. Features of the FORSS system are described 
and guidelines for its use are given. An assessment of the status of 
the system and plans for future updates are provided. Examples of 
applications of the system to fast reactor and fusion integral experi- 
ments, reactor dosimetry problems, and the adjustment of a cross- 
section library are discussed. 


782 (PNL—3467) Pulse neutron subcritical K/sub 
EFF/ measurements on water flooded arrays of fuel rods. 
Durst, B.M.; Bierman, S.R.; Clayton, E.D. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Jul 1980. Contract 
AC06-76RL01830. 50p. NTIS, PC A03/MF AOI. 

The pulsed neutron source technique has been utilized at the 
Pacific Northwest Laboratory for some twenty years for measure- 
ment of subcritical reactivities of a variety of fuel systems. One area 
of application has included measurements of subcritical reactivities 
of water flooded arrays of fuel rods. This report summarizes these 
measurements. The theory behind the measurement process is re- 
viewed and the instrumentation of the measurement system dis- 
cussed. Also, four experiment programs are described in detail, il- 
lustrating system use and flexibility. Some changes are suggested 
for system improvements to speed up data collection and data re- 
duction, and some possible areas of future application of the 
method are described. 


2204 Control Systems 


783 (CONF-801204—1) Current applications of oyc<i- 
mal estimation and control theory to the LOFT reactor plant. 
Feeley, J.J.; Tylee, J.L. (EG and G Idaho, Inc., Idaho Falls 
(USA)). 1980. Contract AC07-76ID01570. 16p. NTIS, PC 
A02/MF AOl1. 
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From 19. IEEE conference; Albuquerque, NM, USA (10 
Dec 1980). 

Two advanced estimation and control systems being devel- 
oped for the LOFT reactor plant are described and evaluated. The 
advanced protection system, based on a Kalman filter estimator is 
capable of providing on-line estimates of such critical variables as 
fuel and cladding temperature, DNBR, and LHGR. The steam gen- 
erator LQG control system provides stable, closed-loop, zero 
steady state error control over a wide power range and also pro- 
vides on-line estimates of certain unmeasureable variables as steam 
generator power output and cooling capacity for operator informa- 
tion. 


784 (GA-A—15900) Gas-cooled fast breeder reactor. 
Quarterly progress report, February 1-April 30, 1980. (Gen- 
eral Atomic Co., San Diego, CA (USA)). May 1980. Con- 
tract AT03-76 SF71023. 246p. NTIS, PC Al1/MF AOIl. 

Information is presented concerning the reactor vessel; reac- 
tivity control mechanisms and instrumentation; reactor internals; 
primary coolant circuits;core auxiliary cooling system; reactor core; 
systems engineering; and reactor safety and reliability; 


2206 Research, Test, And Experimental Reactors 
REFER ALSO TO CITATION(S) 769, 783, 796 


785 (DOE/CEA/BMFT—11) Rapsodie: Weekly Oper- 
ation Bulletin 78-40. (CEA Centre d'Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-les-Durance (France). Service 
d’Exploitation et d’Experimentation de Rapsodie). 1978. 4p. 
(In French). NTIS (US Sales Only), PC A02/MF AO1. 

Rapsodie reactor operations and equipment modifications are 
described. 


786 (DOE/CEA/BMFT—16) Description and experi- 
ence of Rapsodie operation. Report DER/SEER-359. Delisle, 
J.P. (CEA Centre d'Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-les-Durance (France). Service d’Exploitation et 
d’Experimentation de Rapsodie). 20 Jul 1978. 17p. (In 
French). NTIS (US Sales Only), PC A02/MF AO1. 

After a brief description of Rapsodie, the principal items of 
information afforded by 10 years of operation of the reactor are ex- 
amined. They concern: the rotating plugs, the rod mechanisms, the 
pumps, the primary gas loops, the monitoring-control system, ma- 
nipulation, contamination of loops (irradiation results are not treat- 
ed). In addition, the principal modifications made during a 6-month 
shutdown in 1976-1977 during which the main operation was re- 
placement of the control plug at the top of the reactor core. 


787 (HEDL-SA—2048) Installation of concrete expan- 
sion anchors at the Fast Flux Test Facility. Clark, G.L. 
(Hanford Engineering Development Lab., Richland, WA 
(USA)). Jan 1980. Contract AC14-76FF02170. 12p. (CONF- 
800804—32). NTIS, PC A02/MF AOI. 

From ASME century 2 emerging technology conference; 
San Francisco, CA, USA (10 Aug 1980). 

installation criteria utilized at the Fast Flux Test Facility for 
concrete expansion anchors are presented. Static and dynamic load 
capabilities of various anchor types are discussed in relation to 
design loads, with particular emphasis placed on the yield load (the 
proportional limit). Effects of several variables (i.e., installation 
torque, hole diameter) are also investigated. Resolution and docu- 
mentation of field problems (e.g., improper spacing, embedment, 
angularity) are also described. Recommendations for improving and 
controlling future installations are given. 


2207 Plutonium And Isotope Production Reactors 


788 (UNI-SA—73) Selection of a non-cobalt alloy for 
sliding-wear service in a nuclear valve. Trimble, D.J.; Ga- 
lioto, T.A. (UNC Nuclear Industries, Inc., Richland, WA 
(USA)). 31 Jul 1980. Contract AC06-76RL01857. 29p. 
(CONF-8003105—1). NTIS, PC A03/MF AO1. 

From 3. international conference on wear of materials; San 
Francisco, CA, USA (30 Mar 1980). 
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The N Reactor is a pressurized water reactor operated by 
UNC Nuclear Industries, Inc. Excessive wear of Co-Cr-W alloy 
hinge-pin bushings in one set of reactor coolant valves led to a 
three-phase material development program to qualify more wear-re- 
sistant alternate materials. Screening tests were conducted to evalu- 
ate a number of candidate materials. These included nickel alloys, 
cobalt alloys, stainless steels, and diffusion coatings. Next, more 
prototypic tests of selected materials were conducted in an auto- 
clave environment. Finally, an in-service test was conducted in 
which two selected alternate couples were subjected to one year of 
actual reactor operation. Based on the results of these tests, Ni-Cr- 
B alloy bushings and Co-Cr-W-Ni alloy shafts were selected for re- 
actor use. 


2209 Reactor Safety 


REFER ALSO TO CITATION(S) 762, 1158 


789 (CONF-801002—14) Multidimensional effects in 
the thermal response of fuel pin simulators. Ott, L.J. (Oak 
Ridge National Lab., TN (USA)). 1980. Contract W-7405- 
ENG-26. 22p. NTIS, PC A02/MF AO1. 

From ANS/ASME topical meeting on reactor thermal-hy- 
draulics; Saratoga, NY, USA (9 Oct 1980). 

One of the primary objectives of the Oak Ridge National 
Laboratory Pressurized-Water Reactor Blowdown Heat Transfer 
Separate-Effects Program is the determination of the transient sur- 
face temperature and surface heat flux of fuel pin simulators (FPSs) 
from internal thermocouple signals obtained during a loss-of-cool- 
ant experiment (LOCE) in the Thermal-Hydraulics Test Facility. 
This analysis requires the solution of the classical inverse heat con- 
duction problem. The assumptions that allow the governing differ- 
ential equation to be reduced to one dimension can introduce sig- 
nificant errors in the computed surface heat flux and surface tem- 
perature. The degree to which these computed variables are per- 
turbed is addressed and quantified, and experimental evidence is 
presented which indicates significant differences in surface behavior 
circumferentially at one axial plane of an FPS during a LOCE. 


790 (CONF-801053—3) Measurement of two-phase 
flow at the core upper plenum interface under simulated re- 
flood conditions. Thomas, D.G.; Combs, S.K.; Bagwell, 
M.E. (Oak Ridge National Lab., TN (USA)). 1980. Con- 
tract W-7405-ENG-26. 14p. NTIS, PC A02/MF AO1. 

From 8. water reactor safety research information meeting; 


Gaithersburg, MD, USA (27 Oct 1980). 

Objectives of the Instrument Development Loop program 
were to simulate flows at the core/upper plenum interface during 
the reflood phase of a LOCA and to develop instruments for meas- 
uring mass-flows at this interface. A tie plate drag body was devel- 
oped and tested successfully, and the data obtained were shown to 
be equivalent to pressure drops. The tie-plate drag body gave useful 
measurements in pure downflow, and the drag/turbine combination 
correlates with mass flow for high upflow. (DLC) 


791 <CONF-8010103—1) Results of semiscale pumps 
on/off experiments. Johnsen, G.W. (Idaho National Engi- 
neering Lab., Idaho Falls (USA)). 1980. Contract ACO7- 
761D01570. 23p. NTIS, PC A02/MF AO1. 

From LOFT/utility technology transfer meeting; Idaho 


Falls, ID, USA (16 Oct 1980). 
Six experiments were conducted in the Semiscale Mod-3 


system to investigate the effect of primary coolant pump operation 
on thermal-hydraulic behavior during a small break loss-of-coolant 
accident (LOCA). They were three cold leg break and three hot 
leg break experiments. The break size simulated was 2.5% (of cold 
leg pipe flow area), representing a circular opening in the side of a 
PWR pipe of approximately 11 cm. For each of the experiments, 
emergency core coolant (ECC) was injected into the cold legs at 
scaled flowrates corresponding to the availability of a single high 
pressure injection system train. 


792 (EGG-MC—5184) Computerized core power con- 
trol program: semiscale experiment. Venhuizen, J.R. (EG 
and G Idaho, Inc., Idaho Falls (USA)). Sep 1980. Contract 
AC07-761D01570. 76p. NTIS, PC A05/MF AO1. 
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A computer program was designed for and used on a mini- 
computer to provide control for the power level in the Semiscale 
experiment. This program contains models describing nuclear and 
electrically heated rods and performs an inverse heat conduction 
calculation to determine the surface heat transfer coefficient for the 
experimental rod. Temperature profiles of the two rods are calcu- 
lated during the actual transient and a surface temperature differ- 
ence is used to change the power input for the experiment. Control 
techniques, mathematical models, and physical parameters for the 
rods are given for the program. 


793 (EGG-RE-A—79-047) Performance evaluation of 
LOFT steam generator and air cooled condenser during the 
power range test. Townsend, W.C. (EG and G Idaho, Inc., 
Idaho Falls (USA)). 12 Oct 1979. Contract ACO07- 
761D01570. 42p. NTIS, PC A03/MF AO1. 

Performance of the steam generator and air cooled condens- 
er during the Power Range Test series was evaluated and com- 
pared with expected performance. The steam generator operated as 
expected. Dynamic density wave instability in the steam generator 
is not indicated by the experimental data at 50 MW. Detailed per- 
formance analyses of the air cooled condensers were not possible 
because of the lack of experimental data. The air cooled condensers 
performed as intended; however, the maximum heat rejection capa- 
bility was less than expected. The decreased heat rejection capabili- 
ty is probably a result of decreased air flow rate. Fujj power (50 
MW) with 3 air cooled condenser bays operating may be possible 
only to 70 to 75°F ambient air temperature. Increasing the maxi- 
mum heat rejection of the air cooled condensers requires increasing 
the air flow rate by decreasing frictional pressure losses and or in- 
creasing the air flow rate capability of the motor driven propeller 
fans. Sufficient experimental data are not available to permit de- 
tailed performance analyses of the majority of the components and 
systems contained within the Secondary Coolant System. 


794 (GEFR-SP—222) Stress corrosion in liquid metal 
fast breeder reactor systems, LMFBR. Ring, P.J.; Spalaris, 
C.N.; Odegaard, T.K.; Offer, H.P. (General Electric Co., 
San Jose, CA (USA). Advanced Reactor Systems Dept.). 
Aug 1980. Contract AT03-76SF70030. 38p. (CONF- 
801036—5). NTIS, PC A03/MF AOl1. 

From Special topical meeting - materials performance in nu- 
clear steam generators; St Petersburg Beach, FL, USA (6 Oct 
1980). 

' Work has been carried out to determine the degree of re- 
duced SCC susceptibility obtained by the use of remelted rather 
than air melted 2 1/4 Cr-1 Mo steel. Both Vacuum Arc Remelt 
(VAR) and Electro Slag Remelt (ESR) material have been evaluat- 
ed. This work has consisted of the testing of 2 1/4 Cr-1 Mo speci- 
mens in 10% and 20% sodium hydroxide at 232°C, usng an auto- 
clave system with a tensile loading capability. The work has contin- 
ued into an evaluation of stress corrosion resistance as a function of 
post weld heat treatment (PWHT) and as a function of the extent 
of weld repair by remelting. The second area where attention has 
been focused is the Sodium Water Reaction Products System 
(SWRPRS). In the eventuality of a steam generator water leak and 
the resultant sodium-water reaction, this system is designed to 
accept the mixture of water-sodium and concomitant reaction prod- 
ucts. Specimen holders have been installed in the SWRP system at 
the Energy Technology Engineering Center (ETEC). This system 
is connected to the Large Leak Test Vessel (LLTV) which will be 
used to provide data on the effects of large water leaks in LMFBR 
steam generator systems. Prototypical materials representing those 
alloys used for the sodium-water reaction products system are being 
exposed under large leak conditions. Critical regions of the system 
piping have been ultrasonically inspected to provide baseline data. 


795 Accident progression within the secondary contain- 
ment boundary of large LMFBRs. Zeuch, W.R. (Argonne 
National Lab., IL (USA). Reactor Analysis and Safety 
Div.). Nucl. Eng. Des.; 55: No. 2, 261-274(Dec 1979). 

From 5. international conference on structural mechanics in 
reactor technology (SMIRT-5) and 9. international seminar in con- 
junction with 2. international seminar on structural reliability of 
mechanical components and subassemblies of nuclear power plants 
and 2. international seminar on containment of fast breeder re; 
Berlin, Germany, F.R. (9 - 21 Aug 1979). 
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There has been an emphasis, recently, on the calculation of 
potential hazards beyond the primary containment of LMFBRs. 
This study discusses a number of analyses which have been con- 
ducted in order to follow the progression of a highly-energetic 
core-disruptive accident from its inception to its consequences in 
secondary containment. An effort has been made to develop an in- 
tegrated treatment of the accident sequence by extending the capa- 
bility of primary containment codes, when necessary, to treat as 
broad a range of accident phenomena as possible. Beginning with 
the initiation phase, the release of energy to reactor internals and 
primary containment boundary is discussed. Emphasis must be 
placed on highly-energetic accidents if the intent is to generate 
such severe phenomena as missiles and sodium spillage. Character- 
ization of energetic events is accomplished by deriving the work 
potential as a function of reactivity insertion in the reactor core. 
This source term is used for the primary containment analysis. 
Energy partitioning for HCDAs within the primary containment 
provides information concerning the system integrity and the po- 
tential for consequences which go beyond the primary containment 
boundary. The behavior of the reactor cover deserves special atten- 
tion. During the slug impact phase, forces transmitted to the head 
would be the driving force for potential missiles and may open leak 
paths for sodium spillage. Current studies on missile generation and 
sodium spillage are discussed briefly to outline the methods used in 
estimating the potential effects on secondary containment. Uncou- 
pled scoping calculation of generic missiles, generated by sodium 
slug impact loadings, are described as well as the coupled motion 
of an unrestrained reactor plug during the impact transient. 


796 (HEDL-SA—2606-FP) Failure analysis of carbide 
fuels under transient overpower (TOP) conditions. Nguyen, 
D.H. (Hanford Engineering Development Lab., Richland, 
WA (USA)). Jun 1980. Contract AC14-76FF02170. 45p. 
(CONF-800607—88). NTIS, PC A03/MF AOI. 

From American Nuclear Society annual meeting; Las Vegas, 


NV, USA (8 Jun 1980). 

The failure of carbide fuels in the Fast Test Reactor (FTR) 
under Transient Overpower (TOP) conditions has been examined. 
The Beginning-of-Cycle Four (BOC-4) all-oxide base case, at $.50/ 
sec ramp rate was selected as the reference case. A coupling be- 
tween the advanced fuel performance code UNCLE-T and HCDA 
Code MELT-IIIA was necessary for the analysis. UNCLE-T was 
used to determine cladding failure and fuel preconditioning which 
served as initial conditions for MELT-III calculations. MELT-ITIA 
determined the time of molten fuel ejection from fuel pin. 


797 (PNL-SA—8855, pp 169-178) Three Mile Island 
concrete decontamination experience. Irving, B.A. (VIKEM 
Industries, Inc., Newburyport, MA). Sep 1980. 

From Concrete decontamination workshop; Seattle, WA, 


USA (28 May 1980). 
A discussion is presented of concrete decontamination needs, 


both past and future, resulting from the March 28, 1979 accident at 
the Three Mlle Island Unit II power facility. Included therein is a 
description of initial facility conditions immediately following the 
accident, the immediate post accident recovery phase, long term 
activities for recovery of the Diesel Generator Building, Auxiliary 
Building, Fuel Handling Building and Service Building and initial 
planning for Reactor Building decontamination. Discussion is in- 
cluded of specific decontamination projects associated with both 
coated and uncoated concrete surfaces. Identification of methods 
and equipment employed to achieve controlled access to facility 
components is presented. Source and level of contamination are 
identified to enable correlation to methods utilized. 


798 (SAND—80-2304C) Quantification of the effects 
of dependence on human error probabilities. Bell, B.J.; Swain, 
A.D. (Sandia National Labs., Albuquerque, NM (USA)). 
1980. Contract AC04-76DP00789. 6p. (CONF-801080—1). 
NTIS, PC A02/MF AO1. 

From Annual meeting Human Factors Society; Los Angeles, 
CA, USA (13 Oct 1980). 

In estimating the probabilities of human error in the per- 
formance of a series of tasks in a nuclear power plant, the situation- 
specific characteristics of the series must be considered. A critical 
factor not to be overlooked in this estimation is the dependence or 
independence that pertains to any of the several pairs of task per- 
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formances. In discussing the quantification of the effects of depend- 
ence, the event tree symbology described will be used. In any series 
of tasks, the only dependence considered for quantification in this 
document will be that existing between the task of interest and the 
immediately preceeding task. Tasks performed earlier in the series 
may have some effect on the end task, but this effect is considered 
negligible. 


799 (SAND—80-2313C) Compendium of information 
on hydrogen behavior during LWR accidents. Berman, M. 
(Sandia National Labs., Albuquerque, NM (USA)). 1980. 
Contract AC04-76DP00789. lip. (CONF-801053—2). 
NTIS, PC A02/MF AOl. 

From 8. water reactor safety research information meeting; 
Gaithersburg, MD, USA (27 Oct 1980). 

A manual has been written which attempts to present, in a 
simple and understandable way, information concerning the genera- 
tion, transport, detection and combustion of hydrogen which might 
occur during serious accidents in light water reactors. More than a 
thousand documents were surveyed over a three month period. Of 
these, several hundred documents were extensively reviewed. The 
manual summarizes the results of this review. The manual is divid- 
ed into four major sections covering hydrogen generation, detec- 
tion, combustion, and existing schemes for mitigating the effects of 
combustion. 


800 (SAND—80-2396C) Design criteria and concepts 
for vented containment systems. Walling, H.C.; Benjamin, 
A.S.; Cybulskis, P. (Sandia National Labs., Albuquerque, 
NM (USA); Battelle Columbus Labs., OH (USA)). 1980. 
Contract AC04-76DP00789. 19p. (CONF-801038—8). 
NTIS, PC A02/MF AOl1. 

From 16. DOE nuclear air cleaning conference; San Diego, 
CA, USA (20 Oct 1980). 

Accident sequences from WASH-1400 were selected and 
analyzed with the MARCH/CORRAL code to provide an enve- 
lope of design conditions. The time-dependent pressures and tem- 
peratures in containment were calculated as were the concentra- 
tions of steam, noncondensible gases, and airborne fission products 
in the containment atmosphere. The phenomenon found to be most 
challenging to containment integrity was a pressure spike resulting 
from rapid steam generation and/or hydrogen burning. The peak 
pressures in some sequences exceed the likely failure pressure. Con- 
ceptual designs were developed for preserving containment integri- 
ty. These include containment pressure relief or depressurization 
with various venting rates. Anticipatory venting, venting to the at- 
mosphere, venting to a separate building, and venting followed by 
recirculation back into containment are considered. The effects of 
these schemes on the important system parameters were identified. 
The advantages and disadvantages of alternative schemes and their 
implications for the design of filtration equipment are discussed. 
For each venting strategy several levels of filtering effectiveness 
were considered. The simplest option developed is a once-through 
gravel-filled suppression pool. More sophisticated options involved 
sand filters, molecular sieves, charcoal adsorbers and HEPA filters. 
Results of accident consequence calculations using the CRAC code 
indicate the relatively simple options can provide substantial reduc- 
tions in consequences of certain accident sequences. 12 figures. 


801 (SAND—80-2422C) Fire Protection Research Pro- 
gram at Sandia National Laboratories. Klamerus, L.J. 
(Sandia National Labs., Albuquerque, NM (USA)). 1980. 
Contract AC04-76DP00789. 5p. (CONF-801053—4). NTIS, 
PC A02/MF AOI. 

From 8. water reactor safety research information meeting; 
Gaithersburg, MD, USA (27 Oct 1980). : 

Sandia National Laboratories is executing a program for the 
Nuclear Regulatory Commission to provide data needed for confir- 
mation of the suitability of current design standards and regulatory 
guides for fire protection and control in water reactor power 
plants. This paper summarizes the activities of this ongoing pro- 
gram through October 1980. Characterization of electrically initiat- 
ed fires revealed a margin of safety in the separation criteria of 
Regulatory Guide 1.75 for such fires in IEEE-383 qualified cable. 
However, tests confirmed that these guidelines and standards are 
not sufficient, in themselves, to protect against exposure fires. This 
paper describes both small and full scale tests to assess the adequa- 
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cy of fire retardant coatings and full scale tests on fire shields to 
determine their effectiveness. It also describes full scale tests to de- 
termine the effects of walls and ceilings on fire propagation be- 
tween cable trays. Some small-scale scoping tests have been con- 
ducted to investigate the effects of varying the furnace pressure on 
cable penetration performance in the ASTM-E-119 Fire Test. The 
Sandia Fire Research Facility has been completed and a series of 
tests have been run to assess the effectiveness of Halon-1301 as a 
suppression system in extinguishing deep-seated cable-tray fires. It 
was found that given sufficient soak times Halon systems are effec- 
tive in extinguishing such fires. 


802 (SAND—80-2501C) Containment safety 

Von Riesemann, W.A. (Sandia National Labs., Albuquer- 
que, NM (USA)). 1980. Contract AC04-76DP00789. 20p. 
(CONF-801053—5). NTIS, PC A02/MF AO1. 

From 8. water reactor safety research information meeting; 
Gaithersburg, MD, USA (27 Oct 1980). 

Objective of the Containment Safety Margins program is the 
development and verification of methodologies which are capable 
of reliably predicting the ultimate load-carrying capability of light 
water reactor containment structures under accident and severe en- 
vironments. The program was initiated in June 1980 at Sandia and 
this paper addresses the first phase of the program which is essen- 
tially a planning effort. Brief comments are made about the second 
phase, which will involve testing of containment models. 


803 (INEL-tr—52) Design and verification of modular 
computer models for interpreting rod melting experiments. 
Turk, W. (EG and G Idaho, Inc., Idaho Falls (USA); Stutt- 
gart Univ. (TH) (Germany, F.R.)). 1980. Translation of 
IKE Report 4-94, February 1980. 118p. NTIS, PC A06/MF 
AOl. 

Using as an example, the check calculations of rod melting 
experiments, it is shown how, within the framework of RSYST1, a 
modular simulation model can be designed for complex systems. 
The mode of procedure in program development, as well as the 
physical numerical methods and the approximation of the simula- 
tion model, are described. The program module is associated with 
each physically important process. The individual modules describe 
heat production, rod heating, rod oxidation, the rod environment, 
the rod deformation through heat expansion, and cladding tube bal- 
looning, rod melting, rod failure, and run-off of the melt. Compari- 
son of the result from the total model with results from various ex- 
periments indicates that the processes which occur during rod heat- 
ing and rod melting have been adequately treated. 
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804 (DOE/ET/26106—T1) Synthesis of research and 
development in mechanical energy storage technologies. Prog- 
ress report, September 1, 1979-May 31, 1980. Karadi, G.M. 
(Wisconsin Univ., Milwaukee (USA). Coll. of Engineering 
and Applied Science). 31 May 1980. Contract FG02- 
79ET26106. 12p. NTIS, PC A02/MF AO1. 

The proposed continuation project is restricted to under- 
ground energy storage and includes: underground pumped hydro 
storage (UPH); second generation compressed air energy storage 
(CAES); and seasonal aquifer thermal energy storage (SATES). In 
the economic assessment component of the proposed study super- 
conducting magnetic energy storage (SMES) will also be included 
for the purposes of economic comparison only. Within the scope of 
the proposed effort the following specific objectives have been 
identified: continuation of extensive analysis of technical and eco- 
nomic information in the form of published and unpublished papers, 
reports and personal communication, synthesis and critical evalua- 
tion of the above information; continuation of the comprehensive 
analysis of Underground Energy Storage Project activities (updat- 
ing results obtained in the first year of the project); updating and 
development of information to provide timely input on the progress 
to TMS staff for planning purposes; identification of major techni- 
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cal, economic and institutional issues having adverse effect on com- 
mercialization and advancement of strategy for resolution; and up- 
dating of economic analyses of various storage technologies by the 
modified method developed during the first years. Progress in each 
of these efforts is discussed 


805 On the formulation of stability and design criteria 
for compressed air energy storage in hard rock caverns. 
Gnirk, P.F.; Fossum, A.F. (RE/SPEC Inc, Rapid City, 
SD). Proc., Intersoc. Energy Convers. Eng. Conf; No. 
79CH1477-9, 429-440(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979) 

The primary objectives of this paper involve formulation of 
appropriate stability and design criteria for the construction, oper- 
ational, and decommissioning phases of CAES caverns in hard 
rock; presentation of the elements of a numerical simulation model 
for cavern stability assessment; and discussion of the concept of 
failure probability assessment for CAES caverns. Precedent design 
and stability considerations are briefly addressed in the context of 
overall application to underground cavern development and use. 
Cavern shakedown for enhancement of cavern stability and the use 
of probabilistic design procedures are two important features of this 
paper. 27 refs. 


806 Analysis of mass cycling in porous rock reservoirs 
for compressed air energy storage. Wiles, L.E. (Battelle, Pac 
Northwest Lab, Richland, Wash). Proc., Intersoc. Energy 
Convers. Eng. Conf; No. 79CH1477-9, 441-445(1979). 
(CONF-790803—) 

From 14. intersociety energy 
MA, USA (5 Aug 1979) 

The analysis of the hydrodynamic and thermodynamic re- 
sponse to moist air cycling in a compressed air energy storage 
(CAES) porous rock reservoir is described. The analysis is based 
upon the numerical solution of the appropriate set of conservation 
equations, which define the pressure and thermal behavior of the 
reservoir. The sensitivity of the performance of the reservoir is 
eviluated with respect to reservoir parameters, which include res- 
ervoir geometry, reservoir materials properties, residual water con- 
tent, and operating conditions. The pressure response of the reser- 
voir is evaluated by consideration of those parameters that define 
the flow resistance and the air storage volume. 2 refs. 


conversion conference; Boston, 


2505 Flywheels 
REFER ALSO TO CITATION(S) 1049 


807 Inertia wheel . Poubeau, P. (to Societe Nationale 
Industrielle Aerospatiale (France)). US Patent 4,211,452. 8 
Jul 1980. Priority date 15 Mar 1977, France, vp. 

An inertia wheel is described that is comprised of a flywheel 
having an adaptable rim of variable mass; a motor for periperally 
driving said flywheel including a rotor fast with said flywheel and 
formed on said rim with a magnetic field of flux from said rotor 
formed across an air gap within which is a ring of an even number 
N of permanent magnets P of radial magnetization with alternating 
polarities, having a peripheral magnet width pp and a magnet pitch 
pm linked by the relationship pm =3pp=3pp/2, and a stator includ- 
ing a winding having sets of coils interconnected in pairs of ascend- 
ing and descending turns of width pp-2 with the number of coils 
being three times the even number N of permanent magnets P di- 
veided by two and thereby the expression of number of coils equal 
3np/2, said rotor located relative to said stator to place said wind- 
ing of said stator where the radial magnetic field of flux of said 
rotor crosses the active turns of width pp/2 of said winding of said 
stator, switching means connected to said stator for switching the 
current on said sets of coils of said sttor winding causing rotation 
of said rotor; a control means associated with said switching means 
for detecting the angular position of said rotor and said flywheel; 
magnetic bearings of the radially passive and axially active type 
mounted on said flywheel and said rotor and suspending said rotor 
on said flywheel; and an axial rate detector means for detecting the 
axial rate of said rotor connected to said stator relative to said rotor 
and an actuator connected between said rotor and said stator and 
associated with said detector means, each having redundant coils. 
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808 Regenerative flywheel energy storage system. Lus- 
tenader, E.L.; Edelfelt, I.H.; Jones, D.W.; Plunkett, A.B.; 
Richter, E.; Turnbull, F.G. (GE, Schenectady, NY). Proc., 
Intersoc. Energy Convers. Eng. Conf.; No. 79CH1477-9, 343- 
351(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

This paper describes the current status of a program to de- 
velop and evaluate a regenerative flywheel energy storage system. 
The system has been designed for a battery/flywheel electric vehi- 
cle in the 3000 pound class. 9 refs. 


809 High-energy-density flywheel. Satchwell, D.L. 
(AiRes Manuf Co of Calif, Torrance). Proc., Intersoc. Energy 
79CH1477-9, 352-356(1979). 


Convers. Eng. Conf; No. 
(CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

This paper describes the design and fabrication of a flywheel 
rotor with an energy density of 80 w-hr/kg. The design features a 
multi-ring, S-glass and Kevlar composite material rim that is 
mounted on a graphite composite spoked hub. 


810 Performance of retainerless bearings for flywheels. 
Kingsbury, E.P.; Eisenhaure, D. (Charles Stark Draper Lab 
Inc, Cambridge, Mass). Proc., Intersoc. Energy Convers. Eng. 
Conf.; No. 79CH1477-9, 363-367(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

This paper summarizes work performed by The Charles 
Stark Draper Laboratory, Inc. (CSDL) for the analysis and test of 
losses in ball bearings suitable for vehicular flywheel applications. 
Particular emphasis was placed on the CSDL full complement re- 
tainerless concept which prior research indicated had low loss and 
long life at high speed in a vacuum environment. 5 refs. 


811 Low cost flywheel energy storage system demon- 
stration. Rabenhorst, D.W. (Johns Hopkins Univ, Laurel, 
Md). Proc., Intersoc. Energy Convers. Eng. Conf; No. 
79CH1477-9, 374-378(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

The Applied Physics Laboratory/Department of Energy 
Low Cost Flywheel Demonstration Program was initiated on Octo- 
ber 1, 1977 and was successfully concluded on May 30, 1979. All 
primary objectives were successfully achieved as follows: demon- 
stration of a full-size, 1000 watt hour flywheel which had an esti- 
mated cost in large volume production of approximately /50 per 
kilowatt hour; development of a ball bearing system whose losses 
were comparable to the losses in a totally magnetic suspension 
system; successful and repeated demonstration of the low cost fly- 
wheel in a complete flywheel energy storage system based upon the 
use of ordinary house voltage and frequency; and application of the 
experience gained in the hardware program to project the system 
design into a complete full-scale 30 kwh home-type flywheel 
energy storage system. 


812 Flywheel energy storage interface unit for photo- 
vue applications. Millner, A.R.; Hay, R.D. (MIT, Lexing- 

mn, Mass). Proc., Intersoc. Energy Convers. Eng. Conf.; No. 
79CH1477. 9, 389-394(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

A flywheel energy storage and conversion system has been 
designed and a prototype is now being built at Massachusetts Insti- 
tute of Technology/Lincoln Laboratory for the U.S. Department 
of Energy. It is intended to serve as an interface between a solar 
photovoltaic array and an ac load, providing output waveform reg- 
ulation as well as energy storage. Important features include mag- 
netic bearings, and ironless armature motor generator and a low- 
cost flywheel rotor. This paper describes the system design and 
prototype characteristics and includes a preliminary economic anal- 
ysis. 4 refs. 
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813 Residential flywheel with turbine supply. Place, 
T.W. (AiRes Manuf Co of Calif, Torrance). Proc., Intersoc. 
Energy Convers. Eng. Conf.; No. 799CH1477-9, 395-398(1979). 
(CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

A flywheel system that stores energy from a wind turbine 
source and converts the energy to a 60-Hz, 220-v output for resi- 
dential use is described. The systems and the flywheel rotor materi- 
als that offer the greatest promise in reducing initial costs were ex- 
amined. The paper describes the progress to date on this program 
and the work planned to complete the study. 4 refs. 


2506 Thermal 


814 (DOE/TIC—11283) ORNL thermal energy stor- 
age program overview. Martin, J.F. (Oak Ridge National 
Lab., TN (USA)). 1980. Contract W-7405-ENG-26. 4p. 
NTIS, PC A02/MF AOl1. 

Development of thermal energy storage (TES) technologies 
and subsystems is relevant to national energy objectives in energy 
conservation and in the deployment of new energy sources. Oak 
Ridge National Laboratory (ORNL) acts as a Lead Technical Lab- 
oratory in managing for DOE-STOR those elements of the pro- 
gram dealing with Building Heating and Cooling and Industrial Ap- 
plications. The scope of ORNL activity in these two activities is 
described, and a summary of each of the in-house and subcontract- 
ed projects current or anticipated for the next fiscal year are pre- 
sented. The major thrust of each of the elements of the ORNL pro- 
gram is given. 


815 Container for a heat storage medium . Lindner, F. 
(to Deutsche Forschungs Und Versuchsanstalt Fur Luft 
Und Raumfahrt (Germany, F.R.)). US Patent 4,211,208. 8 
Jul 1980. Priority date 24 Dec 1976, German, Federal Re- 
public of (F.R. Germany), vp. 

Apparatus is described for storing a heat storage medium 
which changes between solid and fluid states to store and release 
heat, comprising (A) flexible wall means defining an enclosed 
hollow container, said wall means being relatively displaceable be- 
tween contracted and expanded conditions in which said container 
assumes smaller and larger volumes, respectively; (B) means con- 
nected with and biasing said wall means toward the contracted 
condition; and (C) a quantity of a latent heat storage medium filling 
said container when said wall means is in the contracted condition, 
said medium having the property of being successively changeable, 
upon initial removal of heat, from a fluid state to a solid state, and 
upon subsequent removal of heat, to a condition of greater density, 
thereby resulting in a decrease in the volume of said solid medium 
with said wall means remaining in the contracted condition, where- 
by upon addition of heat to said solid medium, the density of said 
solid medium decreases, thereby resulting in an increase in the 
volume of said solid medium and an attendant expansion of said 
wall means to the expanded condition. 


816 Hybrid thermal storage subroutine for transient 
simulation. French, E.P. (Rockwell Int, Seal Beach, Calif). 
Proc., Intersoc. Energy Convers. Eng. Conf.; No. 79CH1477-9, 
516-520(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

A Fortran subroutine models a hybrid thermal storage 
system consisting of a water tank surrounded by a rock bed. The 
subroutine conforms to the requirements of the transient simulation 
code TRNSYS and may be used to evaluate the thermal perform- 
ance of such systems. Heat flow within the storage system is mod- 
eled by a thermal network consisting of N rock-bed nodes and N-4 
water-tank nodes. The subroutine evaluates the first time-deriva- 
tives of the node temperatures, taking into account internode con- 
duction, losses to the environment, and convection to the air and 
water flowing through the system. The subroutine was tested by 
applying it to year-long simulations of the solar heating of residen- 
tial housing with hybrid storage. 4 refs. 
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817 Simplified algorithm for the evaluation of hybrid 
thermal storage with water systems. Moriarty, M.P. (Rock- 
well Int, Canoga Park, Calif). Proc., Intersoc. Energy 
Convers. Eng. Conf; No. 79CH1477-9, 521-527(1979). 
(CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

An analytical model was developed to compute the perform- 
ance of hybrid thermal storage with water systems. The model con- 
sists of five water tank nodes interconnected with nine bed nodes. 
The transient heat balance equations for each node result in a set of 
14 linear differential equations that must be integrated time wise, si- 
multaneously. The integration was accomplished by means of a 
backward difference technique and a compact elimination method 
that avoids the numerical instability problems often encountered 
with conventional integration schemes. The primary objective of 
this study was to develop analytical models of the hybrid storage 
process in order to compute parametric engineering data. 23 refs. 


818 Thermal energy storage in aquifers: experimental 
study. Molz, F.J.; Parr, A.D.; Andersen, P.F. (Auburn 
Univ, Ala). Proc., Intersoc. Energy Convers. Eng. Conf.; 1: 
No. 79CH1477-9, 534-537(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

An experiment was performed by Auburn University in 
which 54,784 m/sup 3/ of water was pumped from a shallow 
supply aquifer, heated to an average temperature of 55/degree/C, 
and injected into a confined aquifer where the ambient temperature 
was 20/degree/C. After a storage period of 51 days, 55,345 m/sup 
3/ of water were produced from the confined aquifer. Throughout 
the experiment, ground water temperatures were recorded at six 
depths in each of ten observation wells, and hydraulic heads were 
recorded in three outer wells and two observation wells. 12 refs. 


2509 Batteries 


REFER ALSO TO CITATION(S) 854, 1032, 1033 


819 (ANL—80-66, pp 19-48) Advanced battery proj- 
ect. Jun 1980. 

In Chemical Engineering Division research highlights, 1979. 

Advanced batteries, which are intended to have four to five 
times the energy densities of state-of-the-art lead-acid batteries, are 
under development for vehicle-propulsion and energy-storage appli- 
cations. Work on advanced batteries is concentrated on lithium-alu- 
minum/iron sulfide (FeS or FeS:) batteries, although exploratory 
studies have continued on the less-expensive calcium- silicon/iron 
sulfide systems. The Li-Al/iron sulfide systems employ molten 
LiCl-KCl electrolytes at temperatures in the 400 to 500°C range, 
well above the eutectic melting point of 352°C. A boron nitride 
separator is used to isolate the lithium-aluminum (or calcium) and 
iron sulfide electrodes. Transfer of technology to industry is an im- 
portant objective of this program. A program in three phases is 
under way to achieve high-performance, cost-competitive batteries 
for electric vehicles. The purpose of the first phase was to evaluate 
the overall technical feasibility of the lithium/iron sulfide system 
for vehicle propulsion and to identify problem areas. The second 
phase has somewhat higher performance goals than the Mark IA 
battery, but major emphasis is on designs and materials that have 
the potential of low-cost manufacture in mass production. The 
third- phase battery, scheduled for testing in 1986, will be a high- 
performance prototype suitable for demonstration and evaluation in 
a passenger automobile; it is expected to be able to sustain 1000 
deep discharge cycles, which is equivalent to a driving distance of 
200,000 kilometers (120,000 miles). Results of development efforts, 
including failures, are discussed. 9 figures, 7 tables. (RWR) 


820 (ANL—80-66, pp 49-70) Office for Electrochemi- 
cal Project Management (OQEPM). Jun 1980. 

In Chemical Engineering Division research highlights, 1979. 

The principal activities of OEPM are management of re- 
search, development, and demonstration for DOE programs on 
near-term batteries for electric vehicles; operation of the National 
Battery Test Laboratory, in which batteries developed in DOE 
programs undergo performance verification and qualification test- 
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ing; research studies in support of electric-vehicle battery develop- 
ment; program planning and research related to electrochemical 
technology for energy conservation and resource savings in indus- 
trial electrolytic processes; and the research, development, and 
demonstration of advanced lead-acid batteries for load-leveling ap- 
plications on electric utilities. These five activities are discussed, 
and some results are given. 10 figures, 6 tables. (RWR) 


821 (ANL/OEPM—79-13) Research, development and 
demonstration of nickel-iron batteries for electric vehicle pro- 
pulsion. Annual report for 1979. (Eagle-Picher Industries, 
Inc., Joplin, MO (USA)). Jun 1980. Contract W-31-109- 
ENG-38. 90p. NTIS, PC A05/MF AO1. 

Research progress in the development of Ni/Fe batteries 
(electrodes in particular) for the period is described. The negative 
plate demonstrated a reliable lifetime of almost 1000 cycles; 20 mm 
positive plates were proved feasible; prototype cells yielded output 
at about 50 Wh/kg and 100 Wh/liter; program goals of 20% great- 
er than these figures appear feasible. 27 figures, 20 tables. (RWR) 


822 Bipolar battery . Einstein, H. (to Exxon Research 
and Engineering Co). US Patent 4,211,833. 8 Jul 1980. Filed 
date 8 Dec 1978. vp. 

A bipolar battery comprising at least two battery cells, said 
battery cells each comprising a plurality of electrodes, said elec- 
trodes comprising at least two cellular end plate electrodes and at 
least two interstitially located single pole electrodes, said end plate 
eleectrodes and said single pole electrodes each provided in equal 
numbers of opposite charge and situated in alternate dispostion to 
each other based upon said charge. A continuous, sheet-like separa- 
tor located in alternating, woven disposition within each of said 
cells, said separator passing between all adjacent electrodes to pro- 
vide electrical separation thereof, wherein contiguous end plate 
electrodes of adjacent cells are of opposite polarity and comprise a 
single, bipolar electrode, and wherein all of said electrodes are 
adapted to conduct current internally between each other and said 
cells. 


823 Improvements in the lial/fes cell design for the 
Mark IA EV battery. Kaun, T.D.; Kolba, V.M.; Miller, 
W.E. Com Natl Lab, Ill). pp 215-217 of Extended ab- 
stracts, fall meeting--Electrochemical Society, volume 79-2, 
1979. Princeton, NJ; Electrochemical Society, Inc. (1979). 

From 7. international conference on chemical vapor deposi- 
tion; Los Angeles, CA, USA (14 Oct 1979). 

The multiplate sealed cells for this battery, which is operated 
at 400-500°C, consist of three positive FeS electrodes and four Li- 
Al alloy electrodes, a molten LiCl-KCI electrolyte, and a separator 
of BN fabric. Cell performance goals were set a specific power of 
75 W/kg at 300A and specific energy of 75 Wh/kg after 60 cycles 
at the 4-h rate. To meet these goals, a number of design modifica- 
tions and changes in operating procedures were made through in- 
tensive efforts. It is found that cycle life improved by changes in 
cell electrolyte filling and initial cycling. The amount of electrolyte 
addition was reduced after noting a high internal cell pressure (2 
atm) during cell start up due to insufficient gas-void space within 
the sealed cell. The pressure resulted in bowing of the cell housing 
(at 450°C) when unrestrained. This bowing removed physical sup- 
port of the electrode edge and allows active material to escape, and 
thereby results in lowered coulombic efficiency. In testing of earlier 
development cells, low-current (12 mA/cm?) break-in cycles were 
used. Cell capacity retention improved by eliminating initial very 
deep discharge cycling. 


824 Computer simulation of a thermal battery. Hughes, 
R.L.; Bush, D.M. (Sandia Lab, Albuquerque, NM). pp 459- 
461 of Extended abstracts, fall meeting--Electrochemical So- 
ciety, volume 79-2, 1979. Princeton, NJ; Electrochemical 
Society, Inc. (1979). 

From 7. international conference on chemical vapor deposi- 
tion; Los Angeles, CA, USA (14 Oct 1979). 

Thermal batteries operate at elevated temperatures (e.g., 
500°C) and are activated by a pyrotechnic heat source. The ensu- 
ing temperature profile is a function of many factors including bat- 
tery configuration, phase changes, and internal heat generation. A 
thermal model has been developed to predict the effect of design 
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changes on the temperature-time profile of the battery. The model 
is based on a quarter section of the cylindrical battery which is di- 
vided into a 10x20 grid consisting of 200 nodes. The boundaries be- 
tween segments correspond to the boundaries of the major compo- 
nents. A finite difference formulation was developed based on a 
nodal heat balance where the sum of the flow rates of heat into the 
node plus the heat generated internally is equated to the change in 
internal energy stored during the time interval. Material properties 
and the geometry are included in the calculation. A method of cal- 
culating an effective conductivity/distance term between nodes ne- 
gates the need for special boundary temperature calculations at ma- 
terial interfaces. A special routine is used to account for the heat of 
fusion released by the buffer pellets. 1 ref. 


825 Zinc-chlorine battery in the BEST facility: 1981. 
Whittlesey, C.C.; Symons, P.C.; Warde, C.J.; Brummet, 
B.D. (Energy Dev Assoc, Madison Heights, Mich). Proc., 
Intersoc. Energy Convers. Eng. Conf.; 2: No. 79CH1477-9, 
2059-2064(1979). (CONF-790803—). 

From /4. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Energy Development Associates (EDA) will place a 5 MWh 
zinc-chlorine hydrate battery system in the Battery Energy Storage 
Test (BEST) Facility in Hillsboro, New Jersey by mid-1981. This 
battery design, fabrication, and test program, co-funded by the U.S. 
Department of Energy (DOE) and EDA, began in January 1979. 


826 Li/SO, batteries: frequency dispersion of the inter- 
nal impedance. Delnick, F.M.; Levy, S.C. (Sandia Lab, Al- 
buquerque, NM). pp 121-123 of Extended abstracts, fall 
meeting--Electrochemical Society, volume 79-2, 1979. Prin- 
ceton, NJ; Electrochemical Society, Inc. (1979). 

From 7. international conference on chemical vapor deposi- 
tion; Los Angeles, CA, USA (14 Oct 1979). 

The extended shelf life of Li/SO. batteries is attributed to 
the passive film on the lithium anode. The transient response of the 
cell voltage (voltage delay) is also related to electronic properties 
of the passive film. The recovery of the open circuit potential after 
partial discharge correlates with the repassivation of the anode. The 
frequency dispersion of the Li/SO: cell impedance is used to relate 
quantitatively these battery characteristics to the electronic proper- 
ties of the passive anode film. It is suggested that the frequency dis- 
persion represents the impedance of the passive film on the lithium 
anode, and that this film is a non-Debye ionic conductor. Further 
evidence that the passive film dominates the Li/SO2 impedance 
spectrum at open circuit is given. 


827 (DOE/CH/00128—1) Lead acid battery pulse dis- 
charge investigation. Final report. Dowgiallo, E. (Army Mo- 
bility Equipment Research and Development Center, Fort 
Belvoir, VA (USA). Electrochemical Div.). Apr 1980. Con- 
tract AI02-78CH00128. 28p. NTIS, PC A03/MF AO1. 

The effects of high current pulses caused by electric vehicle 
silicon-controlled rectifier and transistor chopper controllers on bat- 
tery energy, lifetime, and microstructure were studied. Test equip- 
ment and results are described. It was found that the energy of im- 
proved golf cart-type batteries deteriorated under pulsed conditions 
by about 10% with respect to dc conditions for pulses between 16 
and 333 Hz - no difference was noted above 333 Hz. Frequencies 
and duty cycles characteristic of electric vehicle controllers pro- 
duce ampere-hour capacities similar in magnitude to dc discharges 
of the same average currents. The amount of positive plate corro- 
sion under pulsed conditions was about twice that ot the unpulsed. 
Unusually large lead sulfate crystals were found in isolated colonies 
in pulsed plates, whereas a battery that had been discharged each 
cycle at an equivalent steady state did not show these large crys- 
tals. 5 figures, 3 tables. (RWR) 


828 (ANL/OEPM—80-7) Gas recombination device 
design and cost study. Final report. (Varta Batterie A.G., 
Kelkheim (Germany, F.R.). Forschungs- und Entwicklungs- 
zentrum). Jul 1980. Contract W-31-109-ENG-38. 73p. NTIS, 
PC A04/MF AOl1. 

Under a contract with Argonne National Laboratory, 
VARTA Batterie AG. conducted a design and cost study of hydro- 
gen-oxygen recombination devices (HORD) for use with utility 
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load-leveling lead-acid cells. Design specifications for the devices, 
through extensive calculation of the heat-flow conditions of the 
unit, were developed. Catalyst and condenser surface areas were 
specified. The exact dimensions can, however, be adjusted to the 
cell dimension and the space available above the cell. Design speci- 
fications were also developed for additional components required to 
ensure proper function of the recombination device, including metal 
hydride compound decomposer, aerosol retainer, and gas storage 
component. Costs for HORD were estimated to range from $4 to 
$10/kWh cell capacity for the production of a large number of 
units (2 10,000 units). The cost is a function of cell size and posi- 
tive grid design. 21 figures, 2 tables. 


829 Transient eutectics in sintering of sodium beta alu- 
mina. De Jonghe, L.C.; Goo, E. (Cornell Univ., Ithaca, 
NY). pp 433-441 of Processing of crystalline ceramics. Pal- 
mour, H. III; Davis, R.F.; Hare, T.M. (eds.). New York, 
NY; Plenum Publishing Corporation (1978). 

Sodium beta alumina solid electrolytes for use in the 
sodium/sulfur battery have been prepared by a wide variety of 
methods. Two different powders can be used: component oxides or 
other precursors to give a reactive sintering, or prereacted powders 
with or without additives. Fast heat-up rates and zone sintering 
seem now universally accepted as the preferred sintering schedule. 
The high rates of densification during zone sintering led to the pos- 
tulate that a transient liquid phase might be active during the densi- 
fication of sodium beta alumina. This paper explores further if 
indeed a transient eutectic liquid phase is responsible for the im- 
proved sinterability of preconverted sodium beta alumina powders 
when mixed with a small amount of metastable eutectic additive. 
The presence of an active transient eutectic during zone sintering of 
sodium beta alumina to which 5 wt % of the NaAlO2-8 alumina 
eutectic has been added was demonstrated. Rapid zone sintering of 
commercial, preconverted B-alumina to which extra soda was 
added in the form of the metastable NaAlO.-8 alumina eutectic 
gives high-density electrolyte. A post-annealing treatment is, how- 
ever, necessary to bring the 300°C ionic resistivity to an acceptable 
level. 7 figures. (RWR) 


830 (SAND—80-1508C) 14 MeV neutron activation 
analysis of oxygen in Li-Si alloys for Li(Si)/FeS, thermally 
activated batteries. Bild, R.W. (Sandia National Labs., Albu- 
querque, NM (USA)). 1980. Contract AC04-76DP00789. 
17p. (CONF-801111—4). NTIS, PC A02/MF AO1. 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

Development of a Li(Si)/FeS: thermally activated battery 
required establishment of a 14-MeV neutron activation procedure 
for the determination of total oxygen (0.1 wt % and greater) in the 
Li-56 wt % Si alloy anode material used in the batteries. The 
method developed allows the reactive samples to remain in a con- 
trolled atmosphere throughout sampling and analysis. An interfer- 
ence due to triple random coincidence detection of **A! gamma 
rays produced by (n,p) reaction on **Si was observed. A simplified 
correction procedure was derived and evaluated. The correction 
procedure should be useful in the analysis of other low-O, high-Si 
materials such as Si metal, other Si-rich alloys, SiC, and SisN,. 
Geologic, meteoritic, and lunar silicate materials commonly ana- 
lyzed for 0 are low enough in Si content and high enough in 0 con- 
tent that the interference is not significant. Some results of applying 
the analysis and correction procedure to thermally activated battery 
materials are described. 1 figure, 3 tables. 


831 Continuous process for producing, by irradiation, a 
microporous rubber composition suitable for battery separa- 
tors . Goldberg, B.; Shah, M. (to Amerace Corp). US 
Patent 4,213,815. 22 Jul 1980. Filed date 16 Jun 1978. vp. 

In a process for producing microporous polymeric material, 
the improvement comprises: compounding a sulfur free curable 
composition of a compound selected from the group consisting of 
curable natural rubber, polyisoprene, styrene-butadiene, nitrile-buta- 
diene, and ethylene-propylene rubber, or a mixture of same with a 
curative for curing the composition by electron beam irradiation, 
said curative therefor being an ethylenically unsaturated curing 
agent of acrylate or methacrylate having more than one acrylate or 
methacrylate group present, or mixtures thereof, and rehydrated 
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silica; continuously forming a shape of said composition; and con- 
tinuously curing said formed shape by irradiation at an irradiation 
level of less than 10 megarads. The process as defined in claim 1, 
wherein during said continuous forming of said shape the curable 
composition is extruded and in shaping to final form, backed with a 
sheet of an inert polymer, non-woven, heat-bonded web. 


832 Container for a maintenance-free battery. Jutte, 
G.; Mchugh, J. (to Richardson Co The). US Patent 
4,214,045. 22 Jul 1980. Filed date 21 Aug 1978. vp. 

A battery container for a battery comprising, in combination: 
a container base including side walls forming a compartment for 
the battery; means for enclosing said container base including a 
cover member having a top surface, a bottom surface adapted for 
engaging the side wall of said container base, a recess on said top 
surface defining a first opposing surface, and at least one filler well 
portion extending from said recess to the interior of the battery 
container, and a flange portion generally surrounding said filler 
well portion; a vent cover including a generally flat body portion 
seated within said recess and dimensionled to provide a gas escape 
gap between the side walls of said recess and the side walls of said 
vent cover, and a bottom surface defining a second opposing sur- 
face; venting means including at least one vent plug portion pro- 
jecting from said bottom surface of said vent cover body portion, 
said one vent plug portion having a sidewall extending through said 
filler well into the interior of the battery container, and an axially 
directed recess between said vent plug sidewall and filler well for 
establishing a first passageway for conveying gases egressing from 
said battery container, said vent plug portion including a lug por- 
tion which cooperates with said flange portion to secure said vent 
cover to said means for enclosing said container base; and means 
including at least one rib portion on at least one of said opposing 
surface for spacing said bottom surface of said vent cover from said 
first opposing surface of said recess to form a second passageway, 
said second passageway providing gas passing communication be- 
tween said first passageway and said gas escape gap. 


833 Effect of initial positive electrode capacity density 
on the performance of LiAl/FeS cells. Martino, F.J.; Fitzgib- 
bons, M.; Shimotake, H. (Argonne Natl Lab, Ill). pp 207- 
210 of Extended abstracts, fall meeting--Electrochemical So- 
ciety, volume 79-2, 1979. Princeton, NJ; Electrochemical 
Society, Inc. (1979). 

From 7. international conference on chemical vapor deposi- 
tion; Los Angeles, CA, USA (14 Oct 1979). 

Lithium-aluminum/iron sulfide cells are being developed at 
Argonne National Laboratory (ANL) for use as power sources for 
electric-vehicle propulsion. A series of bicells was fabricated 
wherein the only variable was the initial positive electrode theoreti- 
cal capacity density (Ah/cm*). Two types of FeS positive elec- 
trodes were investigated, those with CusS additive and eutectic 
LiCl-KCI electrolyte, and those with no additive and 54 wt % 
LiCl-KCI electrolyte. Preliminary bicell tests indicate that positive 
electrode utilization is dependent on electrolyte volume. All but 
one (M-6) of the cells had relatively constant positive electrode vol- 
umes (approx. 88 cm® available volume); therefore, as the initial 
positive electrode theoretical capacity density (Ah/cm*) was al- 
tered, the electrolyte volume was also altered to accommodate the 
electrode active material. 


834 Development of bn felt separators for Li-Al/MS/ 
sub x/ batteries. Swaroop, R.B.; Battles, J.E. (Argonne Natl 
Lab, Ill). pp 385-387 of Extended abstracts, fall meeting-- 
Electrochemical Society, volume 79-2, 1979. Princeton, NJ; 
Electrochemical Society, Inc. (1979). 

From 7. international conference on chemical vapor deposi- 
tion; Los Angeles, CA, USA (14 Oct 1979). 

Electrode separators are being developed and evaluated at 
Argonne National Laboratory (ANL) for application in advanced 
secondary batteries. BN felt separators were tested in medium-size 
(7.6 cm x 12.7 cm), prismatic Li-Al/FeS bicells (theoretical capac- 
ity approx. = 50 Ah). The coulombic efficiency and utilization of 
positive active materials were measured for each charge/discharge 
cycle. The results from the separator-test cells indicated that BN 
felts have adequate strength and chemical stability and are suitable 
for use in engineering-scale cells and prototype developmental lith- 
ium-sulfur batteries. 
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835 Calculations of phase equilibria for molten salt 
batteries and fuel cells from fundamental solution theories. 
Saboungi, M.L.; Bale, C.; Lin, P.L.; Blander, M.; Pelton, A. 
(Argonne Nat! Lab, Ill). pp 405-407 of Extended abstracts, 
fall meeting--Electrochemical Society, volume 79-2, 1979. 
Princeton, NJ; Electrochemical Society, Inc. (1979). 

From 7. international conference on chemical vapor deposi- 
tion; Los Angeles, CA, USA (14 Oct 1979). 

A knowledge of phase equilibria in molten salt batteries and 
fuel cells is important for the design and operation of these devices. 
Fundamental concepts of molten salt solutions are used to calculate 
and define phase equilibria, and have proven to be valuable in mini- 
mizing the amount of experimental data needed to characterize a 
system. The results lead to the prediction that the sluggish (and un- 
desirable) reaction of J phase to form LieS will not occur in the 
operation of the battery if the electrolyte is saturated with LiCl. 


836 Multi-foil insulation container for electrical vehicle 
application of a lithium-aluminum/metal sulfide battery. Mat- 
suda, S.; Miskolezy, G.; Huffman, F.N.; Gentry, K.; 
Hudson, R.; Eggert, W.; Santos, G. (Thermo Electron 
Corp, Waltham, Mass). Proc., Intersoc. Energy Convers. Eng. 
Conf; 1: No. 79CH1477-9, 671-675(1979). (CONF-790803— 


, From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Electric vehicles require high-energy-density batteries. High- 
temperature batteries, operating above 300 C, have the potential of 
providing the required performance. Automotive use necessitates 
compact thermal insulation that has low heat loss. This paper de- 
scribes a MULTI-FOIL insulation container for a 20-kWh lithium- 
aluminum/metal sulfide battery being developed by Eagle-Picher 
Industries. 2 refs. 


837 (AD-A—079034) Advanced concepts for 
lightweight torpedo propulsion. Research report, 1977-1979. 
Gottfredson, R.K. (Naval Ocean Systems Center, San 
Diego, CA (USA)). Aug 1979. 39p. NTIS, PC A03/MF 
AOl. 

Exploratory development for lightweight torpedo propulsion 
has continued through the years to support development of electric, 
open-cycle thermal systems. Several systems representative of these 
propulsion types, are being pursued both by Naval Laboratories 
and by industry which are potential candidates for a new genera- 
tion of lightweight torpedoes, Four of the most promising systems 
are discussed: an improved open-cycle monopropellant propulsion 
system; a closed-cycle system, known as the Stored Chemical 
Energy Propulsion System (SCEPS); and two battery-electric pro- 
pulsion systems. One of the battery systems is somewhat reminis- 
cent of the older seawater battery system, but has far superior 
energy densities. The second battery system is completely closed 
and has the potential of being very simple, also with very high 
energy density. Advantages and disadvantages of the four systems 
are discussed, followed by discussions of the energy sources, prime 
movers, speed reducers, and systems considerations. Background in- 
formation on the seawater battery electric and earlier open-cycle 
systems is also included. 
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REFER ALSO TO CITATION(S) 1026, 1048 


2901 Energy Analysis And Modeling 


REFER ALSO TO CITATION(S) 863, 864, 953, 1796 


838 (EUR—6776-EN) Energy. The linkage between the 
modules of the national medium-term EC energy models for: 
Belgium/Luxembourg, Federal Republic of Germany, and The 
Netherlands. Mischke, H.; Puetzstueck, H.; Bienewitz, K.H. 
(Battelle-Institut e.V., Frankfurt am Main (Germany, F.R.)). 
1980. 118p. ECIS, Washington, DC. 

The linkage concept was developed in 1977 and 1978 for 
France as pilot country. A Battelle report exists which presents the 
concept and the software. Because of the newly defined Energy 
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Flow Optimization Model, version 12C (EFOM 12C), major 
changes concerning the determination of the so-called demand 
vector had to be made. The demand vector provides the energy 
demand or energy-intensive productions for the energy-flow 
module. It is a result obtained with the macroeconomic, the input- 
output, and the energy-demand modules. Data on this demand 
vector are given for the Federal Republic of Germany and are 
available at Battelle-Institut e.V., Frankfurt am Main for Belgium/ 
Luxembourg and The Netherlands too; however, the input data are 
based on German technological data. Some changes were made to 
the other routines of the linkage concept in order to be able to 
accept a more-general input and output structure. 


839 (EUR—6790-FR) Feasibility study of the applica- 
tion of optimal control techniques to an energy model of the 
European Economic Community in order to analyze and 
evolve an optimal energy policy in the Community. Final 
report. Thys-Clement, F. (Brussels Univ. (Belgium). Dept. 
d'Economie Appliquee). 1980. 59p. (In French). European 
Community Information Service, Washington, DC. 

The Energy Research and Development Program of the Eu- 
ropean Communities is one of the actions with which the Commu- 
nity replied to the challenge arising from the energy-price crisis. 
The program is implemented by means of so-called indirect actions, 
i.e., by concluding research contracts, on a cost-sharing basis, be- 
tween the Commission of the European Communities and research 
laboratories, industrial firms, universities, or other third parties in 
the Member Countries. This report results from a contract of the 
subprogram, Systems Analysis/Energy Modeling, one of 5 subpro- 
grams under the main program. 


840 (HCP/11321—01/1) Executive summary of 
Volume 1 of the Project Independence Evaluation System 
(PIES): description of the system. (Department of Energy, 
Washington, DC (USA). Energy Information Administra- 
tion). Oct 1978. 35p. NTIS, PC A02/MF AO1;TIC, EIA 
Publications Coordinator. 

A summary description is given of the Project Independence 
Evaluation System (PIES), a national energy forecasting system 
used by the Energy Information Administration to provide baseline 
forecasts of energy prices, supplies, demands, and conversion activi- 
ties. PIES can also be used to examine the potential impact of 
changes in Federal policies. The report contains an overview de- 
scribing the main features of PIES, a discussion of the regional rep- 
resentation within the system, and descriptions of the major supply 
and conversion sub-models. A list describing available documenta- 
tion of PIES is included. Appendices describe the modeling of re- 
fineries and utilities in more detail. A companion document deals 
with the process for submitting data to PIES and with the re- 
sources required to maintain and develop the system. 7 figures, 4 
tables. 


2902 Economics And Sociology 


841 (P—700-79-011) Comparative effects of energy 
technologies on employment. Lerner, L.J.; Posey, F.H. (Cali- 
fornia Energy Commission, Sacramento (USA)). Nov 1979. 
119p. California Energy Commission, Sacramento, CA. 

This study analyzes the relative contribution of nuclear, coal, 
and oil power generation technologies, the addition of insulation to 
existing residences, and solar water heating to overall state and na- 
tional job opportunities. Direct, indirect, and induced jobs which 
result from the constructing and operation of these alternative 
energy technologies are compared in terms of equivalent costs and 
equivalent energy produced or conserved. Employment per dollar 
of expenditure for each energy technology is also compared to em- 
ployment per dollar in other broad sectors of the economy. Solar 
water heating and retrofit insulation each provide about three quar- 
ters as much employment per dollar in California as average ex- 
penditures, while power plants produce between one-fifth and two- 
thirds as much employment in California as the average dollar. 
Power plant employment per kilowatt-hour is greater than for ret- 
rofit insulation in most cases, but solar water heating provides at 
least three times more employment per kilowatt-hour than any 
power plant type. Coal or oil-fired power plants produce more na- 
tional employment per megawatt than do nuclear plants. Every 
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energy technology examined in this study provides significantly less 
national employment per dollar than average expenditures in gener- 
al commerce. This study confirms that investment in the least-cost 
technology counters inflation and creates employment opportunities 
in the general economy. 


842 Impact assessments of major climatic and other 
natural events. Washington, DC; Department of Commerce 
(1980). 20p. (NP—25145). 

This monthly report qualitatively assesses the impact of 
major climatic and other natural events on the following categories 
of societal activities: construction, economics and commerce, 
energy, food and agriculture, government and taxes, recreation and 
services, society, and transportation and communications. (ACR) 


2903 Environment, Health, And Safety 


REFER ALSO TO CITATION(S) 74, 128, 129, 212. 213, 237, 849, 872, 986, 
1340, 1341, 1342, 1343. 1344, 1345, 1346, 1347, 1363, 1365 


843 (DOE/EV—0098) Summary and report on four na- 
tional environmental workshops. (Department of Energy, 
Washington, DC (USA). Office of Environmental Assess- 
ments). Jul 1980. 209p. NTIS, PC A10/MF AOl1. 

Individual abstracts were prepared for the summaries of four 
workshops held during the last two years: (1) Integrated Assess- 
ment for Energy Related Environmental Standards Workshop - 
Berkeley, California, November 1978; (2) National Ecological As- 
sessment Workshop - Savannah, Georgia, January 1979; (3) Nation- 
al/Regional Modelling Workshop - Reston, Virginia, May 1979; (4) 
Groundwater Workshop - Albuquerque, New Mexico, January 
1980. (JGB) 


844 (DOE/EV—0098, pp A.1-A.70) Appendix A: pro- 
ceedings of a workshop on integrated assessment for energy- 
related environmental standards, Berkeley, California, No- 
vember 2-3, 1978. Jul 1980. 

In Summary and report on four national environmental 
workshops 

At the workshop on integrated assessment for energy related 
environmental standards, the participants concluded that such as- 
sessment, as currently practiced, is an art, however scientific in 
concept; that opinions and expertise of both technicians and deci- 
sionmakers will determine the manner in which it is performed. 
The successful implementation of integrated assessment within the 
Federal Government depends, they agreed, upon realizing that it 
represents a fairly fundamental change in the reward structure of 
policy and planning within the government which would require a 
major shift in attitude. Both national and regional modelling ap- 
proaches are necessary for environmental assessments. The models 
currently used should be improved and a core set of related models 
should be developed that are modular, dynamic and consistent; that 
have an inter-industry accounting framework, interregional link- 
ages, adequate documentation and an appropriate methodological 
framework. Five major themes emerged in this area and are pre- 
sented within this paper. The big problem was the inability of the 
participants to recognize or address such questions as: why had not 
such a family of models been built; if built, where such models 
would reside; finally, what would they be used for 


845 (DOE/EV—0098, pp B.1-B.59) Appendix B: pro- 
ceedings of a workshop on national ecological assessment, Sa- 
vannah, Georgia, January 10-12, 1979. Ballou. S.W.; Robeck, 
K.E. (eds.). Jul 1980. 

In Summary and report on four national environmental 
workshops 

Key ecological processes were identified at the National 
Ecological Assessment Workshop. These processes were productiv- 
ity, cycling of elements, and succession. In dealing with these proc- 
esses, the important issues are long and short term changes in pro- 
ductivity, changes in energy flow, changes in soil fertility, effects 
on adaptability and resiliency of systems and changes in the rates of 
timing of biological phenomena. Most estimates of impacts or 
changes in land use or hydrologic regimes, or by releasing harmful 
residuals to the air or water, have to be qualitative at this time. Es- 
timation of impacts at larger scales, the participants agreed. is par- 
ticularly difficult at this time 
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846 (DOE/EV—0098, pp C.1-C.35) Appendix C: pro- 
ceedings of a workshop on national/regional energy-environ- 
mental modelling concepts, Reston, Virginia, May 30-June 1, 
1979, Jul 1980. 


In Summary and report on four national environmental 


re 

orking group discussion at the Workshop on National/Re- 
gional Energy-Environmental Modelling Concepts centered on 
three general areas. The most important of these areas was regional 
involvement in the assessment process. The group concluded that 
states are the best level for obtaining this direct regional involve- 
ment. State involvement should include both the input of state 
goals and policies into initial siting and disaggregation processes 
and an involvement in the impact interpretation and evaluation pro- 
cedures. The second general area was the design of assessment pro- 
grams. Two sub-areas were identified and discussed: analysis of en- 
vironmentally designed scenarios, and identification of the appropri- 
ate timeframe for policy analysis studies. Specific recommendations 
were made in each of these areas. The final general area addressed 
by the group was the relationship between the user (decisionmaker) 
and the model, or modeller. Included were discussions and recom- 
mendations for making models and their outputs more attractive to 
decisionmakers and for guarding against misuse of model results by 
these policy analysts. 


847 Special waste disposal: Illinois style. Miller, M.L. 
(Illinois Environmental Protection Agency, Springfield). pp 
67-79 of Toxic and hazardous waste disposal. Volume 3. 
Impact of legislation and implementation on disposal man- 
agement practices. Pojasek, R.B. (ed.). Ann Arbor, MI; Ann 
Arbor Science Publishers, Inc. (1980). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

The Environmental Protection Act was amended in 1975 to 
provide authority to deal with special waste disposal. The amended 
act defined hazardous waste as that with inherent properties which 
make such refuse difficult or dangerous to manage by normal 
means including but not limited to chemicals, explosives, pathologi- 
cal wastes, and wastes likely to cause fire. Further, the develop- 
ment of standards for the handling, storing, processing, transporting 
and disposal of any hazardous refuse was specifically authorized. 
Lastly, the amendments limited those disposal activities that were 
exempted from permit requirements to on-premise disposal of non- 
hazardous wastes and on-premise disposal of substances acquired 
for agricultural activities. These amendments were implemented in 
the Illinois Solid Waste Rules and Regulations by including regula- 
tions dealing with special wastes. These regulations specify that 
hazardous or liquid wastes and sludges may be accepted at a sani- 
tary landfill only if authorized by permit. This regulation is imple- 
mented, in practice, by means of a supplemental permit system. 
which is discussed. The amended Environmental Protection Act 
authorized regulation of the transport of hazardous wastes. The 
regulations are designed to ensure the proper disposition of hazard- 
ous wastes by tracking the flow of waste from its generator to the 
processor and/or disposer. First, these regulations require that spe- 
cial waste haulers obtain a hauling permit from the agency: second, 
they require that a manifest accompany each special waste ship- 
ment and that the movement and disposition of the waste from its 
origin to its disposal be reported. It is expected that the implemen- 
tation of these regulations along with existing supplemental permit 
requirements will produce effective contro! and an accurate picture 
of industrial waste disposal within Illinois. (JGB) 


848 Hazardous waste management in Ohio. Moffa. 
R.P. (Ohio Environmental Protection Agency, Columbus); 
Brown, D.P. pp 81-96 of Toxic and hazardous waste dispos- 
al. Volume 3. Impact of legislation and implementation on 
disposal management practices. Pojasek, R.B. (ed.). Ann 
Arbor, MI; Ann Arbor Science Publishers. Inc. (1980). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979) 

The State of Ohio is one of the largest manufacturing states 
in the nation. The industrial base is diverse and includes substantial 
representation from almost all standard industrial classifications 
(SIC). While the mix of industries is changing slowly in Ohio, it is 
still accurately characterized as a heavy industry state. that is. with 
such basic industries as iron and steel, fabricated metals, rubber and 
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plastics, heavy industrial machinery and equipment, transportation 
machinery, and chemicals. These industries produce large volumes 
of wastes that are officially classified as hazardous per section 3001 
criteria issued pursuant to PL 94-580, the Resource Conservation 
and Recovery Act of 1976 (RCRA). A discussion is presented of 
the development to date of the state effort to control the manage- 
ment of these wastes in an environmentally and economically sound 
manner. The future implementation of this program by the Ohio 
Environmental Protection Agency and other concerned entities is 
also discussed. 


2904 Natural Resources 


849 (DOE/EV—0098, pp D.1-D.21) Appendix D: pro- 
ceedings of a workshop on ground water and energy, Albu- 
querque, New Mexico, January 29-31, 1980. Jul 1980. 
In Summary and report on four national environmental 
workshops. 
The 


Groundwater Workshop concluded that general 
groundwater supplies are adequate for energy needs nationally, but 
local shortages exist. Data bases and modeling tools are generally 
well developed at the regional level, but data are often deficient at 
the local level. Use of groundwater for energy production entails 
the possibility of environmental degradation; additional information 
must be collected regarding prevention. Saline groundwater, deep 
groundwater and dewatering of mines offer alternative sources of 
supply, but have associated problems. Finally, it was concluded 
that the Department of Energy needs to more explicitly define and 
publicize its policies and activities that affect water. 


850 Some aspects of materials and energy in relation to 
electric-powered transport. Frame, A.G. (Rio Tinto-Zinc 
Corp., Ltd., Toronto, Ontario). pp 5-22 of Resources for 
electric vehicles and their infrastructure. Stevenage, Eng- 
land; Peter Peregrinus Ltd. (1980). 

From 3. international conference on resources for electric 
vehicles and their infrastructure; London, UK (20 Nov 1979). 

World supplies of minerals and problem areas in the mineral 
industry are discussed, and the demand for and supplies of energy- 
related resources are described. It is concluded that unless countries 
vigorously pursue the development of coal and nuclear power, the 
energy outlook for the 21st Century is extremely bleak. (LCL) 


2905 Research, Development, Demonstration, And 
Commercialization 


REFER ALSO TO CITATION(S) 875 


851 (PB—80-112972) New England Energy Develop- 
ment Systems Center (NEEDS). An experiment in university- 
industry cooperative research. Volume 1: summary of results. 
Final report. Kohorn, Z. (Mitre Corp., McLean, VA (USA). 
METREK Div.). Jul 1979. 39p. NTIS, PC A03/MF AO1. 

The organizational structure, operating mechanism, accom- 
plishments, and lessons of the New England Energy Development 
Systems (NEEDS) Center are reported. NEEDS was established 
within the MITRE Corporation as an entity to test the effectiveness 
of Federal cost sharing in stimulating nonfederal investment in uni- 
versity research, and in facilitating the use of research and develop- 
ment results by industry. NEEDS’ primary function is to act as a 
broker linking 20 universities with 28 private organizations in the 
energy field. with initial emphasis on the New England electric 
power utilities. NEEDS’ activities were conducted in four function- 
al areas: research and development, information dissemination, re- 
cruitment of participants, and data collection and analysis. Twenty- 
five individual projects are described and categorized as to per- 
formance, source of cost sharing, and total project cost. Accom- 
Dlishments are discussed with respect to (1) linking private-sector 
organizations with universities, (2) stimulating cost-sharing from the 
private-sector, and (3) facilitating use of results 


852 (PB—80-112980) New England Energy Develop- 
ment Systems Center (NEEDS). An experiment in university- 
industry cooperative research. Volume 2: case histories. Final 
report. Kohorn, Z. (Mitre Corp., McLean, VA (USA). 
METREK Div.). Jul 1979. 140p. NTIS, PC AO7/MF AOI. 
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Case histories of 25 projects involving the New England 
Energy Development Systems (NEEDS) Center as a broker, spon- 
sor, and/or research and development (R and D) performer are re- 
ported in Volume 2. Projects are grouped into the energy areas of 
electricity generation, electrical distribution, and regional energy 
planning. Each case is a self-contained narrative, uniformly struc- 
tured and sequenced under the following standard headings: project 
description, problem identification, recruitment, R and D funding, 
project management, R and D program, information dissemination, 
evaluation, and references. 


853 (PUB—372) Management, career planning, and 
personnel administration bibliography. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Oct 1980. Con- 
tract W-7405-ENG-48. 19p. NTIS, PC A02/MF AO1. 

This bibliography is a part of continuing efforts at LBL in 
providing information on employee development. It is also a re- 
sponse to increasing requests for a representative selection of infor- 
mation that managers and supervisors can pursue on an individual 
basis. It is a carefully selected sample of some readable and prag- 
matic resources. (RWR) 


854 Proceedings of the Intersociety Energy Conversion 
Engineering Conference, 14th, 1979. (Am Chem Soc, New 
York, NY). Proc., Intersoc. Energy Convers. Eng. Conf.; No. 
79CH 1477-9, vp(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

This two volume compendium contains 377 papers all of 
which are indexed separately. All of the papers cover methods of 
energy conversion by such means as nuclear reactors, solar cells, 
tidal wave generators, wind turbines, batteries, 
magnetohydrodynamics, thermionics, and geothermal heat exchang- 
ers. 


855 Reference energy systems as applied to regional 
energy policy. Hermelee, A.L. (Brookhaven Natl Lab, 
Upton, NY). Proc., Intersoc. Energy Convers. Eng. Conf.; 2: 
No. 79CH1477-9, 1799-1803(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

The Reference Energy System is a network representation of 
the technical activities required to supply various forms of energy 
to end-use activities. Reference Energy Systems have been devel- 
oped for the regions serviced by the Tennessee Valley Authority 
and the New York Power Pool for a base time period and projec- 
tions developed for the years 1985 and 2000. This systems formula- 
tion has traditionally been applied to the assessment of energy tech- 
nologies and policies on a national level. This paper presents a re- 
formulation of the projection methodology in order to apply the 
Reference Energy System format on a regional level. 3 refs. 


2907 Transport And Storage 


REFER ALSO TO CITATION(S) 151. 874, 1027. 1032. 1033. 1035, 1037. 
1038. 1362 


856 (IKE-K—54-4) Simulation of the system energy-en- 
vironment-industry: energy consumption by the transport 
sector in Baden-Wuerttemberg. Part 2. Le Van, T. (Stuttgart 
Univ. (TH) (Germany, F.R.). Inst. fuer Kernenergetik und 
Energiesysteme). Aug 1978. 48p. (In German). NTIS (US 
Sales Only), PC A03/MF AOl1. 

Future energy requirements of transport in Baden-Wuerttem- 
berg up to 1985 are calculated using simulation model. The behav- 
ior of the model is shown for the case of growth rates with key 
indicators being zero. Energy conservation measures that may be 
adopted in the transport sector are examined and quantitative state- 
ments are presented. 
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2908 Waste Heat Utilization 


857 Electricity pricing and electricity supply: the influ- 
ence of utility pricing on electricity production by pulp and 
paper mills. Helliwell, J.F.; Cox, A.J. (Univ. of British Co- 
lumbia, Vancouver). Resour. Energy; 2: No. 1, 51-74(Sep 
1979). 

In contrast with other papers on electricity economics, this 
study examines the effect of utility rate structures on the amount of 
electricity generated as a by-product of industrial heat production, 
usually referred to as cogeneration. The example used here is the 
British Columbia pulp and paper industry. The results are based on 
process models of the eighteen largest plants in the province. these 
models permit us to choose the profit-maximizing cogeneration in- 
vestment options at these mills. While the considerable potential for 
cogeneration is outlined, the effects of constraints due to the nature 
of the existing, energy-producing capital stock are also portrayed, 
permitting the drawing of both long- and short-term supply curves. 
Similar supply functions are drawn against the price paid for elec- 
tricity sold by plants to the province's major utility, and for mills 
located on Vancouver Island, to which the utility is considering the 
construction of a submerged, high-voltage transmission line. 8 refer- 
ences, 5 figures. 


858 Utilities and cogeneration. Root, T.E. (Detroit 
Edison Co, Mich). Proc., Intersoc. Energy Convers. Eng. 
Conf; 2: No. 79CH1477-9, 1667-1672(1979). (CONF- 
790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

United States utilities have a long, but generally unhappy, 
history of involvement in cogeneration through both district heat- 
ing and industrial applications. Recent renewed interest in cogener- 
ation begun by President Carter, and accelerated by the Depart- 
ment of Energy programs and the National Energy Act, have em- 
phasized systems designed for the user with the utility playing a 
secondary role through the supply of backup power and the pur- 
chase of excess electric generation. 4 refs. 


859 Institutional issues for community energy systems. 
Stein, C. (Stein Partnership, New York, NY). Proc., Intersoc. 
Energy Convers. Eng. Conf; 2: No. 79CH1477-9, 1673- 
1677(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Community energy systems, providing heating and cooling 
for buildings and utilizing cogeneration, can provide significant 
energy conservation and economic benefits to existing urban areas. 
Proven technologies are commercially available to develop such 
systems. The major constraint appears to be the complex set of in- 
stitutional issues which must be resolved in order to realize projects 
in which there may be multiple owners. These issues include proj- 
ect initiation, ownership and operation of the system, allocation of 
costs among energy users, financing, and disposal of electricity. 2 
refs. 


2910 Conservation 
REFER ALSO TO CITATION(S) 947. 958, 973. 1001. 1035. 1036 


860 (DOE/CS/63015—T1) Community Energy Project 
of ACTION’s Office of Voluntary Citizen Participation. 
Crangle, M. (ACTION, Washington, DC (USA)). 1980. 
Contract AI01-80CS63015. 38p. NTIS, PC A03/MF AOI. 

Portions of document are illegible 

Severai memoranda dated from March 4, 1980 to September 
18, 1980 from the Community Energy Project personnel to the 
Acting Director of Weatherization Assistance Program within 
ACTION are compiled. Information on community-based efforts 
and programs for low cost/no cost energy conservation is present- 


ed. (LCL) 


861 People power: what communities are doing to 
counter inflation. Gordon, M.S. (ed.). Washington, DC; 
Office of Consumer Affairs (1979). 423p. (NP—25131). 
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This book contains a compilation of successful consumer ac- 
tivities aimed at beating inflation on the local level. The successes 
of over 100 groups in the areas of food, housing, energy, and health 
are described. (DMC) 


2920 Supply, Demand, And Forecasting 


862 (BNL—51202) Preliminary assessment of energy 
supply and consumption in the Dominican Republic. McGran- 
ahan, G.; Mitchell, G.; Mubayi, V.; Stern, R. (Brookhaven 
National Lab., Upton, NY (USA)). Nov 1979. Contract 
AC02-76CH00016. 93p. NTIS, PC AOS/MF AOI. 

A preliminary description is presented of the Dominican 
Republic’s energy resources, its recent energy supply-demand pat- 
tern, and some energy demand projections for the years 1990 and 
2000. 


863 (DOE/EIA—0173/3-S2) Annual report to Con- 
gress, 1978, Volume Three, Supplement Two: Midterm energy 
projections for the World. (Department of Energy, Washing- 
ton, DC (USA). Energy Information Administration). Jul 
1979. 456p. NTIS, PC A20/MF A01;GPO Stock No. 061- 
003-00033-9, $7.50. 

Basic assumptions and methodology that were used to gener- 
ate the international energy forecasts presented in the Energy Infor- 
mation Administration (EIA) “Annual Report to Congress 1978, 
Volume Three,” are summarized. Included in an appendix are the 
detailed reports of the International Energy Evaluation System 
(IEES) for each year and for each projection series analyzed. The 
IEES is the computer model used by the EIA to provide world- 
wide estimates of energy supply and demand. The information pro- 
vided supplements the analysis presented in Chapter 2, Volume 
Three, of the report. 9 tables, 2 figures, 1 map. 


864 (DOE/EIA/CR—0016-2) Comparative assessment 
of five long-run energy projections. (Department of Energy, 
Washington, DC (USA). Energy Information Administra- 
tion). Dec 1979. 130p. NTIS, PC A07/MF A0O1;GPO Stock 
No. 061-003-00106-8, $4.50. 

Five major long-term energy forecasts are compared for a 
single common scenario. The five models used were: Stanford 
University’s PILOT model; Alan S. Manne’s ETA-MACRO model; 
the Brookhaven National Laboratory/Dale W. Jorgenson Asso- 
ciates (BNL/DJA) energy economy model system; and two Energy 
Information Administration models, FOSSIL2 (1978) and the Long- 
range Energy Analysis Package energy model ARC-78 (LEAP). 
The models provide for assessments of future liquid fuel utilization: 
continued oil imports; and growth of electric power generation 
provided by increased nuclear power, greater reliance on coal re- 
sources for direct combustion, synfuels production, and electric 
generation. The models differ on the timing and growth of the syn- 
fuel industries; the details of energy end-use in the alternative meth- 
odologies; and the energy-GNP ratios. After summarizing the 
method and preparation of each forecast, the report compares the 
results in detail and explains the differences both in terms of data 
assumptions and methodological approach. 19 tables, 29 figures. 


865 (IKE-K—54-16) Development of specific energy 
consumption by the industry in Baden-Wuerttemberg. Stock- 
er, H.; Ruehle, G. (Stuttgart Univ. (TH) (Germany, F.R.). 
Inst. fuer Kernenergetik und Energiesysteme). Mar 1979. 
82p. (In German). NTIS (US Sales Only), PC AO5/MF 
AO}. 

Apart from households and small consumers, industry is the 
second largest energy-consuming sector, accounting for about 30% 
(in 1975). In model calculations, energy consumption by industry is 
frequently calculated from the product of specific energy consump- 
tion and net productivity. The specific energy consumption by 19 
industrial groups is determined for the period 1960-1975. An at- 
tempt has been made to forecast from this basis the specific energy 
consumption up to the year 2000. Two methods were applied: re- 
gression analysis and trend extrapolation. The regression analysis 
did not produce satisfactory results. The results in trend approxima- 
tions, however, are a function of the selected functional type. To 
facilitate the selection of a plausible line of the future development 
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of specific energy consumption, results gained from other studies 
are compared with trend approximations. 


866 (NP—25157) Energy crisis after World War I and 
its effects on Wuerttemberg. Leiner, W. (Energie-Versor- 
gung Schwaben A.G., Stuttgart (Germany, F.R.)). 1979. 
78p. (In German). NTIS (US Sales Only), PC A05/MF 
AOl. 

The energy supply situation in Germany after 1918 is dis- 
cussed with special regard to the conditions in Wuerttemberg. To 
meet the crisis in those days, numerous measures of rationing were 
taken, the consequences of which had important effects in the busi- 
ness life and in the personal sphere. In a comparison, an attempt 
was made to line out differences and parallels between the energy 
crises after 1918 and after 1973. A partial aspect of this comparison 
is that during both periods there was only one possibility which 
could be realized to solve the energy crisis: 1918 water power and 
1973 nuclear power. 


867 (NTISUB/E/280—015) Energy supplies in Eastern 
Europe: a statistical compilation; a reference aid. (Central In- 
telligence Agency, Washington, DC (USA)). Dec 1979. 77p. 
NTIS PC E05/MF AOI. 

This Research Aid primarily presents data on consumption, 
production, imports, and exports of energy for the countries of 
Eastern Europe. In addition, it summarizes the main trends in 
energy balances in Eastern Europe and presents a number of cross- 
country comparisons 


868 Availability of future fuels. Part I. Hydrocarbon 
liquids from fossil sources. Cluer, A. pp 23-31 of Resources 
for electric vehicles and their infrastructure. Stevenage, 
England; Peter Peregrinus Ltd. (1980). 

From 3. international conference on resources for electric 
vehicles and their infrastructure; London, UK (20 Nov 1979). 

The background to the present world situation in regard to 
the supply of liquid hydrocarbon fuels for transport purposes is ex- 
amined. Then the availability of conventional crude oil as a source 
of transport fuels in the medium and longer term, and the costs, 
lead times and difficulties of producing similar liquids in significant 
quantities from synthetic crudes derived from coal, tar sands, heavy 
oils. and shales are considered. An urgent necessity for conserva- 
tion in the consumption of transport fuels is demonstrated. It is con- 
cluded that the availability of conventional crude oils is already at 
or near its peak, and is likely to be substituted during the next 50 
years by crudes increasingly costing several times more to produce 
than at present (in today’s money values) from a variety of sources 
such as expensive offshore oil, oil from tertiary recovery projects 
and synthetic crudes, but which will not add to total availability. 
Transport fuels could be made available in greater volume and at 
considerably higher cost than at present, by increasing conversion 
capacity of such processes as catalytic and hydro-cracking in refin- 
eries not now having them. However, this is only possible if other 
demands on oil are met from alternative energy sources which 
themselves have long lead times, are expensive, and face strong en- 
vironmental opposition 


2930 Policy, Legislation, And Regulation 


REFER 1180 10 CITATION(S) 223. 229. 839, 873. 880. 881. 1770 


869 (DOE/EIA—0201/16) Energy programs/energy 
markets: overview. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). Jul 1980. 150p. 
NTIS, PC A0O7/MF AOI. 

This volume contains the technical details of the forecasting 
work of the energy policy study conducted during 1979 and 1980 
by the Office of Applied Analysis, Energy Information Administra- 
tion. A companion volume. Energy Programs/Energy Markets: 
Overview (DOE/EIA—-0201/16), contains a description of the 
study. its background, and results. The first three chapters of this 
volume deal with the major energy supply markets; oil and gas. 
coal, and electricity. In each of these chapters, the focus is first on 
the effects of those Federal programs that are aimed primarily at 
the market for that particular fuel. Next. the discussion centers on 
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the effects in that market (i.e., oil and gas, coal, and electricity) of 
Federal programs directed primarily at other energy markets. The 
consumer side of the energy market is discussed in Chapter 4. This 
chapter contains the analysis of various demand-management pro- 
grams that attempt to encourage conservation. Chapter 5 describes 
a set of Federal programs that are designed to stimulate new suppy 
technologies, whereas Chapter 6 analyzes one particular trade-off 
opportunity in the energy-environment interface. A list of acro- 
nyms, glossary, and a complete index are included. This report is 
Volume 17 of the Energy Policy Study series. 11 figures, 37 tables. 


870 New York State Energy Master Plan and Long- 
Range Electric and Gas Report. Appendices. Final report. 
Albany, NY; New York State Energy Office (1980). 162p. 
(NP—25142). 

The State Energy Master Plan (SEMP) and Long-Range 
Electric and Gas Report have been integrated by the Energy Office 
into a single document. Together they represent an initial effort by 
the State of New York to plan its energy future in a comprehensive 
and integrated manner. Comprehensive energy planning requires 
that all relevant variables be considered in developing the planning 
document. The SEMP therefore contains an assessment of the po- 
tential impact of these variables on New York's energy future: State 
economic and demograhic factors; energy pricing, supply and 
demand trends; energy conservation; new energy technology devel- 
opment; indigenous energy resource development; and_ national 
energy policies. The impact of alternative energy sources and 
energy conservation on the environment, economy, health, safety, 
and welfare of the State and its population is also included. A 
major shortcoming of prior energy planning has been its fuel-specif- 
ic nature. This document overcomes that deficiency by embracing 
an integrative energy planning approach. Integrative energy plan- 
ning allows a consideration of trade-offs between and among con- 
ventional fuels, renewable energy sources and energy conservation. 
This approach, for example, permits greater choice, and flexibility 
in the specific mix of fuels within New York's energy future. It 
allows an examination of the relative contribution of coal, oil, natu- 
ral gas, electricity, and renewable resources in meeting total future 
energy demand. Ultimately, the scope of the plan provides an in- 
formed framework for evaluating the State’s future energy choices 
and reaching decisions for future actions. Appendices include: sum- 
mary of plans of major energy suppliers; forecast of New York 
State energy requirements; economic impact analysis; and energy 
sources. 


871 New York State Energy Master Plan and Long- 
Range Electric and Gas Report. Final report. Albany, NY; 
New York State Energy Office (1980). 216p. (NP—25144). 

The State Energy Master Plan (SEMP) and Long-Range 
Electric and Gas Report have been integrated by the Energy Office 
into a single document. Together they represent an initial effort by 
the State of New York to plan its energy future in a comprehensive 
and integrated manner. Comprehensive energy planning requires 
that all relevant variables be considered in developing the planning 
document. The SEMP therefore contains an assessment of the po- 
tential impact of these variables on New York’s energy future: State 
economic and demographic factors; energy pricing. supply and 
demand trends; energy conservation; new energy technology devel- 
opment; indigenous energy resource development; and_ national 
energy policies. The impact of alternative energy sources and 
energy conservation on the environment, economy, health. safety. 
and welfare of the State and its population is also included. A 
majo’ shortcoming of prior energy planning has been its fuel-specif- 
ic nature. This document overcomes that deficiency by embracing 
an integrative energy planning approach. Integrative energy plan- 
ning allows a consideration of trade-offs between and among con- 
ventional fuels, renewable energy sources and energy conservation. 
This approach, for example. permits greater choice and flexibility in 
the specific mix of fuels within New York's energy future. It allows 
an examination of the relative contribution of coal. oil. natural gas, 
electricity, and renewable resources in meeting total future energy 
demand. Ultimately, the scope of the plan provides an informed 
framework for evaluating the State's future energy choices and 
reaching decisions for future actions. 
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872 (ORNL/OIAPA—15) Impacts of the Resource 
Conservation and Recovery Act on energy supply. Carnes, 
S.A.; Copenhaver, E.D.; Weeter, D.W.; Calzonetti, F.J.; 
Tevepaugh, C.W.; Parzyck, D.C. (Oak Ridge National 
Lab., TN (USA)). Oct 1980. Contract W-7405-ENG-26. 
58p. NTIS, PC A04/MF AO1. 

The Resource Conservation and Recovery Act (RCRA) of 
1976 mandates protection of health and the environment from 
threats presented by solid and hazardous waste, and calls for the 
conservation of valuable mineral and energy resources through re- 
source reuse, recycling and recovery. All current and emerging 
energy technologies generate wastes which require management 
practices commensurate with RCRA’s mandate. This report exam- 
ines the overall relationship of RCRA and energy issues, with spe- 
cial emphasis on how RCRA’s hazardous waste provisions impact 
various energy supply technologies. The document addresses: (1) 
the magnitude of energy related waste; (2) public and private sector 
responses to RCRA and energy waste problems; (3) the relationship 
of RCRA to other environmental and public health protection poli- 
cies; (4) the effect of RCRA on the deployment of energy supply; 
(5) the role of reuse, recovery, and utilization of energy waste; and 
(6) possible health and environmental effects associated with solid 
and/or hazardous wastes of various energy supply systems. Find- 
ings are summarized, and policy and research recommendations are 
proposed to assist in the integration of health and environmental 
protection policies with energy supply needs. This summary report 
is based upon various research activities which have been oriented 
toward determining the wide variety of impacts RCRA might have 
on energy supply. The report reflects conclusions drawn from the 
perspectives of technical and institutional analyses and represents an 
integrated assessment of RCRA impacts on energy supply. 


873 State energy master plan and long-range electric 
and gas report. Executive summary. Carey, H.L.; Larocca, 
J.L. Albany, NY; New York State Energy Office (1980). 


38p. (NP—25143). 

The State Energy Office has modified the Draft plan and 
report in conformance with the Energy Planning Board’s Opinion 
and order and has adopted a final New York Energy Master Plan 
and Long Range Electric and Gas Report. Under the plan, New 
York will reduce its dependence on oil through a variety of strate- 
gies. These include: conservation measures, increased use of renew- 
able energy resources, increased coal use, and increased gas use. 
The plan also calls for increased imported hydroelectric power 
from Canada. No new nuclear power plants beyond those already 
licensed or in the final stages of construction are called for. The 
plan is projected to create 40,000 additional job and cumulative 
economic savings. (DMC) 


874 (CONF-7911117—5) Coal hauling by truck. Balek, 
A.J. (Federal Highway Administration, Washington, DC 
(USA)). 1979. 7p. TIC. 

From Coal outlook conference; New Orleans, LA, USA (5 


Nov 1979). 
Findings which resulted from the study made in compliance 


with section 153 of the Federal Highway Act of 1976 are discussed. 
An issue was whether the highway network would be capable of 
handling the anticipated increases in coal and other energy re- 
sources, and whether any special federal program was needed to 
provide revenues so that states could build and maintain roads. This 
involves roads both on and off federal-aid highway systems. The 
report from the coal transportation task force concluded that imme- 
diate consideration be given to the establishment of a coal road im- 
provement program. Consequently, the Federal Highway Adminis- 
tration has underway a follow-up study which will provide new es- 
timates of coal road needs with each state using a specified set of 
procedures. Data from inventories conducted in each state are now 
being evaluated. Preliminary findings are included. (DMC) 


875 The role of underground coal conversion in the 
United States future. Wieber, P.R. URJA; 7: No. 5, 205- 
211(May 1980). 

A perception is presented of the role of Underground Coal 
Conversion (UCC) in the Department of Energy Research and De- 
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velopment program and in the nation’s energy future. The near- 
term energy situation is discussed. The UCC program and its rela- 
tionship of UCC to other Fossil Energy programs is described. The 
impacts of achieving some of UCC potential advantages are out- 
lined in terms of economics, environmental impacts and resource 
utilization. Speculations are made on possible future developments 
in the technology and on its deployment in a national energy pro- 
duction distribution/ consumption system. The result is an optimis- 
tic answer to the question, ‘Why underground Coal Gasification?’ 
(6 refs.) 


876 (AD-A—081211) Summary statement on Spain 
with special reference to the energy crisis. Research paper. 
Salisbury, W.T. (South Caroline Univ., Columbia (USA). 
Inst. of International Studies). 14 Mar 1975. 21p. NTIS, PC 
A02/MF AOl1. 

In 1973 Spain produced 5% of Europe's 15.6 million tons of 
oil. In Europe Spain ranked seventh in volume of production 
behind West Germany, Austria, Norway, Holland, France and 
Italy. Although in 1974 Spain's production increased due to a dou- 
bling of output in the Amposta field, and this would improve her 
ranking some-what among European producers, it is important to 
remember that European production is absolutely irrelevant in the 
global context. In the Western hemisphere there are five countries 
that produce more petroleum than all of the Western Europe states 
combined, in the Near East seven, in Africa 3, in the Far East three 
and in the Socialist Bloc 2. European petroleum production in 1973 
was only 1/2 of 1% of world production. (In that year the Mid 
East countries has 38% of world production and 56% of the 
world’s proven reserves--OECA figures.) Thus, in the geographic 
location of world petroleum production, Spain finds itself in the 
dangerous position of being a marginal portion of a marginal figure. 
A further complication in the Spanish situation is that the country 
has been industrializing very rapidly in the past 15 years and now 
must be ranked as a relatively industrialized country in terms of its 
oil needs. Within Spain the production-consumption equation result- 
ed in a 98% dependency on foreign oil according to the 
government's own figures for 1973. Spain can take some small con- 
solation from the fact that her dependent situation is shared by the 
other Western European nations although northern Europe's depen- 
dency will certainly be tempered in the future by the bringing into 
production of reserves in the North Sea 


877 (DOE/EIA—0201/2) Effect of legislative and reg- 
ulatory actions on competition in petroleum markets. (De- 
partment of Energy, Washington, DC (USA). Energy Infor- 
mation Administration). Oct 1979. 65p. NTIS, PC A04/MF 
A01;GPO Stock No. 061-003-00063-1, $3.50. 

The combined effects of major legal and regulatory actions 
on competition in the domestic oil production and refining sectors 
are evaluated. The historical periods before (post-World War II) 
and after the oil embargo of 1973 are examined to determine the 
impact of the total regulatory framework on the process of compe- 
tition and on major classes of competit*rs. The potential for the 
Government to constrain the competitive behavior of a firm or an 
industry is the basis for one of the analyses. A second analytical ap- 
proach considers the differential impact that a particular regulation 
may have on different firms. The basic provisions of each major 
law or regulation are presented before being analyzed. The primary 
conclusions are that the combination of laws and regulations estab- 
lished after the 1973 oil embargo had little impact on eliminating 
competition in oil production and refining and that impediments to 
competition prior to the embargo were largely unchanged by post- 
embargo regulations. A bibliography of 43 items is included. This 
report is Volume 2 of the Energy Policy Study series; it first ap- 
peared in April 1979 as DOE/EIA-0184/7. 6 tables, 1 figure. 


878 (DOE/PE/70078—T1) Demand for oil and energy 
in developing countries. Wolf, C. Jr.; Relles, D.A.; Navarro, 
J. (RAND Corp., Santa Monica, CA (USA)). May 1980. 
Contract AC01-79PE70078. 61p. (R—2488-DOE). NTIS, 
PC A04/MF AOl1. 

How much of the world’s oil and energy supply will the 
non-OPEC less-developed countries (NOLDCs) demand in the next 
decade? Will their requirements be small and thus fairly insignifi- 
cant compared with world demand, or large and relatively impor- 
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tant? How will world demand be affected by the economic growth 
of the NOLDCs? In this report, we try to develop some reasonable 
forecasts of NOLDC energy demands in the next 10 years. Our 
focus is mainly on the demand for oil, but we also give some atten- 
tion to the total commercial energy requirements of these countries. 
We have tried to be explicit about the uncertainties associated with 
our forecasts, and with the income and price elasticities on which 
they are based. Finally, we consider the forecasts in terms of their 
implications for US policies concerning the NOLDCs and suggest 
areas of future research on NOLDC energy issues. 


879 (PNL—3565) Critique of the mid-range energy 
forecasting, system oil and gas supply models. Patton, W.P. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). 
Oct 1980. Contract AC06-76RL01830. 47p. NTIS, PC A03/ 
MF AOl. 

The Mid-Range Energy Forecasting System (MEFS) is a 
model used by the Department of Energy to forecast domestic pro- 
duction, consumption and price for conventional energy sources on 
a regional basis over a period of 5 to 15 years. Among the energy 
sources included in the model are oil, gas and other petroleum 
fuels, coal, uranium, anc electricity. Final consumption of alterna- 
tive energy sources is broken into end-use categories, such as resi- 
dential, commercial and industrial uses. Regional prices for all 
energy sources are calculated by iteratively equating domestic 
supply and demand. The purpose of this paper is to assess the abili- 
ty of the Oil and Gas Supply Submodels of MEFS to reliably and 
accurately project oil and gas supply curves, which are used in the 
integrating model, along with fuel demand curves to estimate 
market price. The reliability and accuracy of the oil and gas model 
cannot be judged by comparing its predictions against actual obser- 
vations because those observations have not yet occurred. The reli- 
ability and reasonableness of the oil and gas supply model can be 
judged, however, by analyzing how well its assumptions and pre- 
dictions correspond to accepted economic principles. This is the ap- 
proach taken in this critique. The remainder of this paper describes 
the general structure of the oil and gas supply model and how it 
functions to project the quantity of oil and gas forthcoming at 
given prices in a particular year, then discusses the economic 
soundness of the model, and finally suggests mocel changes to im- 
prove its performance. 


880 Assessment of the effects of alternative policies on 
the US petroleum market using a continuous-system model. 
Schultz, B.L. Notre Dame, IN; Univ. of Notre Dame 
(1980). 222p. University Microfilms Order No.80-15,014. 

Thesis (Ph. D.). 

This paper presents a framework for assessing alternative 
energy-policy decisions prior to their implementation into the US 
economy. Emphasis is placed on one major energy source, petro- 
leum. The essential elements in the model include both the produc- 
tion side and the consumption side of the US petroleum market 
with some outside influence from the foreign (import-export) 
sector. Since the market mechanism represents a dynamic and vola- 
tile economic phenomenon, a continuous-system approach was used 
to construct the model. This methodology concentrates on model- 
ing the decision variables which initiate the action within the 
system. The NDTRAN2 interpreter was utilized to perform the 
simulations which examine the effects of previous energy policies 
(1950 to 1978) and suggest possible outcomes of alternative future 
policy actions (1979 to 2000). 


881 Policy alternatives to the average-cost pricing of 
natural gas. Camm, F. (Rand Corp., Santa Monica, CA). 
Contract EX-76-C-01-2337. Resour. Energy; 2: No. 1, 27- 
49(Sep 1979). 

The current regulation of wholesale and retail natural gas 
encourages Overconsumption of gas and discourages the desirable 
entry of solar heaters, heat pumps, and other new residential and 
commercial energy technologies. Using the tools of public finance, 
alternative policies are compared with current regulation. The al- 
ternatives include marginal-cost pricing with consumer compensa- 
tion, average-cost pricing with taxes and/or subsidies, and utility 
ownership of new energy technologies. A number of fiscal equiva- 
lences are established, and utility ownership is shown to be a crude 
form of average-cost pricing with a subsidy. Full ranking of the al- 
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ternatives will require additional information on the administrative 
and political nature of the alternatives. 26 references. 


2950 Hydrogen And Synthetic Fuels 


REFER ALSO TO CITATION(S) 212, 213, 362, 1034, 1037 


882 (SLAC-PUB—2610) Survey of synthetic fuelish- 
ness. Hall, F.F. (Stanford Linear Accelerator Center, CA 
(USA)). Sep 1980. Contract AC03-76SF00515. 4p. (CONF- 
801210—4). NTIS, PC A02/MF AOl1. 

From 3. Miami international conference on alternative 
sources; Miami Beach, FL, USA (15 Dec 1980). 

The United States is being asked to spend 140 billion dollars 
to develop synfuels. Although conversion of coal to liquid fuel re- 
quires up to 2 Ibs coal to yield | Ib of oil or gas fuel, synfuels do 
have their place in our military forces. Pure alcohols should be 
used rather than gasohol. Methane, or marsh gas, can easily be gen- 
erated from materials such as sewage and kelp, and this source 
should be developed. Finally, energy storage, which is necessary 
with variable energy sources such as wind, solar, etc., is discussed, 
using H-O fuel cells in solar-electric plants as example. (DLC) 


2960 Electric Power 


883 Availability of future fuels. Part II. Electricity. 
Wright, J.K. pp 32-34 of Resources for electric vehicles and 
their infrastructure. Stevenage, England; Peter Peregrinus 
Ltd. (1980). 

From 3. international conference on resources for electric 
vehicles and their infrastructure; London, UK (20 Nov 1979). 

The future availability of electric power to meet the demand 
of electric vehicles is examined in terms of projected power genera- 
tion using fossil fuels, nuclear power plants, and renewable re- 
sources such as wind, solar, tidal, geothermal, and wave energy. It 
is concluded that over the next 50 years nuclear and coal-burning 
power plants will supply sufficient electricity to power electric ve- 
hicles when they are developed on a large scale. (LCL) 


2980 Consumption And Utilization 


REFER ALSO TO CITATION(S) 686, 862, 863, 933, 934, 935, 951, 953, 955 
2990 Unconventional Sources And Power Generation 


REFER ALSO TO CITATION(S) 873 


884 (ORNL/Sub—7830/1) Implications of solar energy 
alternatives for community design. Santos, A.; Steinitz, C. 
(Harvard Univ., Cambridge, MA (USA)). Jun 1980. Con- 
tract W-7405-ENG-26. 228p. NTIS, PC Ail/MF AOl1. 

A graduate-level studio at the Harvard School of Design ex- 
plored how a poticy of solar-based energy independence will influ- 
ence the design of a new community of approximately 4500 hous- 
ing units and other uses. Three large sites outside Tucson (a cooling 
problem), Atlanta (a humidity problem), and Boston (a heating 
problem) were selected. Each is typical of its region. A single pro- 
gram was assumed and designed for. Each site had two teams, one 
following a compact approach and one following a more dispersed 
approach. Each was free to choose the most appropriate mix of 
(solar) technology and scale, and was free to integrate energy and 
community in the design as it saw fit. These choice and integration 
issues are key areas where our experience may be of interest to 
those involved in community design and solar energy. 


885 Perspectives on developing country solar energy 
applications. Ramakumar, R.; Beavers, J.C. (Okla State 
Univ, Stillwater). Proc., Intersoc. Energy Convers. Eng. Conf.; 
1: No. 799CH1477-9, 93-98(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

This paper discusses some of the fundamental issues involved 
in the harnessing of renewable energy resources for rural develop- 
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ment in developing countries. Utilization of several manifestations 
of solar energy in tandem, with the integration of benefits occur- 
ring at the user’s end, appears to be attractive both from the appli- 
cation and the economic points of view. This can be achieved by 
the establishment of a rural energy center for each remote village 
or for a small cluster of three or four viliages. It is shown that, in 
resource-poor population-rich countries which have to import fossil 
fuels at the expense of their meager foreign exchange reserves, cap- 
ital costs as high as U.S. /6000 per continuous kilowatt or even 
higher are permissible, and sometimes even competitive, at present 
for renewable energy systems. A selected chronological bibliogra- 
phy is complied for the benefit of readers interested in additional 
information on this subject of global importance. 32 refs. 


886 Current status and future directions of DOE's Bio- 
mass Energy Systems Program. San Martin, R.L. (Dept. of 
Energy, Washington, DC). pp 795-808 of Energy from bio- 
mass and wastes IV: symposium papers. Chicago, IL; Insti- 
tute of Gas Technology (1980). 

From Energy from biomass and wastes 4 symposium; Lake 
Buena Vista, FL, USA (21 Jan 1980). 

The objective of the Biomass Energy Systems (BES) pro- 
gram is to develop alternate sources of energy and energy-related 
products from biomass to partially displace fossil fuels and their de- 
rivatives. The program recognizes the regional nature of biomass 
resources and energy demands. BES is working closely with 
USDA, the Solar Energy Research Institute, the national laborato- 
ries, the various regional organizations and agricultural and indus- 
trial groups. Increasing emphasis is being placed on systems that 
make a contribution to the nation’s energy supply in the near future 
(through 1985). BES is supporting resource assessments and tech- 
nology development to accelerate the use of wood for direct com- 
bustion. Integrated on-farm systems are being developed to produce 
methane gas from animal wastes and agricultural residues. Another 
major thrust is aimed at increasing the production of aicohol for 
transportation fuels, and improving the efficiency uf the conversion 
process. The two major components of the mid-term (1986-2000) 
program are the development of silvicultural and herbaceous 
energy farms and the development of conversion processes that will 
use these cellulosic raw materials. BES is also intensifying its efforts 
on the production of chemicals from biomass, which can be substi- 
tuted for petrochemicals. To facilitate these as well as longer-term 
projects, a decentralized management approach is being taken. Re- 
organization is also going on within the various solar-related 
branches of DOE. The quantities of energy available, and some of 
the problems encountered in projecting this into the future for dif- 
ferent biomass energy sources are also discussed, as well as pending 
legislation in Congress. 
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887 (EPRI-AP—1463) Operational analysis of open- 
cycle MHD. Final report. Lippert, T.E.; McCutchan, D.A. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA)). Jul 
1980. 268p. NTIS, PC A1l3/MF AO1. 

Open cycle magnetohydrodynamic (OCMHD) conceptual 
power plant designs are studied in the context of a utility system to 
form a better basis for understanding their design, design require- 
ments and market possibilities. Based on assumed or projected plant 
costs and performance characteristics, assumed economics and esca- 
lation factors, and one coal supply and delivery scenario, overall 
and regional OCMHD utility market possibilities are reviewed. Ad- 
ditionally, for one hypothetical utility system a generation expan- 
sion plan is developed that includes OCMHD as a baseload power 
generating station. The impact on generation system economics and 
operation of alternating selected MHD plant cost and performance 
characteristics are reviewed. Baseload plant availability is shown as 
an important plant design consideration, and a general methodology 
and data base is developed to assess the impact on design and cost 
of various reliability decisions. In this study, an overall plant avail- 
ability goal is set and the required availabilities of various MHD 
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high technology components are derived to meet the plant goal. 
The approach is then extended to projecting channel life goals for 
various plant design configurations and assumptions. The results re- 
ported are preliminary and must be viewed in the context of the 
assumptions and uncertainties inherent in predicting future econom- 
ic conditions or extrapolating technology. 


888 Symposium--engineering aspects of 
magnetohydrodynamics, 18th, 1979. Rosa, R.J. (ed.). Univer- 
sity, MS; Mississippi University (1979). vp. (CONF- 
790640—). 

From 18. symposium on_ engineering aspects of 
magnetohydrodynamics; Butte, MT, USA (18 Jun 1979). 

This conference proceedings contains 63 papers of which 3 
appear as abstracts. Fifty-nine papers are indexed separately. Topics 
covered include: Open Cycle; Slag Seed and Air Heaters; Magnet 
and Materials; Liquid Metal and Closed Cycle; Discharge and 
Plasma Effects; Control of Inverters; Systems; and, Inhomogeneities 
and Combustion. 


889 (ANL/MHD-—80-3) Performance analysis of the 
MHD-steam combined cycle, including the influence of cost. 
Berry, G.F.; Dennis, C.B. (Argonne National Lab., IL 
(USA)). Aug 1980. Contract W-31-109-ENG-38. 73p. NTIS, 
PC A04/MF AOl1. 

The MHD Systems group of the ANL Engineering Division 
is conducting overall system studies, utilizing the computer simula- 
tion code that has been developed at ANL. This analytical investi- 
gation is exploring a range of possible performance variables, in 
order to determine the sensitivity of a specific plant design to vari- 
ation in key system parameters and, ultimately, to establish probable 
system performance limits. The comprehensive computer code that 
has been developed for this task will analyze and simulate an MHD 
power plant for any number of different configurations, and will 
hold constraints automatically while conducting either sensitivity 
studies or optimization. A summary of a sensitivity analysis con- 
ducted for a combined cycle, MHD-steam power plant is presented. 
The influence of several of the more important systems parameters 
were investigated in a systematic fashion, and the results are pre- 
sented in graphical form. The report is divided into four sections. 
Following the introduction, the second section describes in detail 
the results of a validation study conducted to insure that the code is 
functioning correctly. The third section includes a description of 
the ANL cost algorithm and a detailed comparison between the 
ANL cost results and published OCMHD cost information. it is 
further demonstrated in this section that good agreement is ob- 
tained for the calculated cost of electricity. The fourth section is a 
sensitivity study and optimization for a specific OCMHD configu- 
ration over several key plant parameters. 


890 (DOE/ET/10815—47) MHD Coal-Fired Flow Fa- 
cility. Quarterly technical progress report, January- 
1980. Altstatt, M.C.; Attig, R.C. Baucum, W.E. (Tennessee 
Univ., Tullahoma (USA). Space Inst.). 30 May 1980. Con- 
tract AC02-79ET10815. 59p. NTIS, PC A04/MF AO1. 

The University of Tennessee Space Institute (UTSI) reports 
on significant activity, task status, planned research, testing, devel- 
opment, and conclusions for the Magnetohydrodynamics (MHD) 
Coal-Fired Flow Facility (CFFF) and the Research and Develop- 
ment Laboratory. Although slowed by incessant rain during several 
days, work on the CFFF Bid Packages progressed to nearly 100 
percent completion, excluding later punchlist items. On the quench 
system, the cyclone separator was delivered to UTSI, and under 
Downstream Components, the secondary combustor was received 
and the radiant slagging furnace was emplaced at the CFFF. Water 
quality analysis of Woods Reservoir provided the expected favora- 
ble results, quite similar to last year’s. Generator experiments de- 
scribing local current distribution are reported along with behavior 
under conditions of imposed leakage. Also, during the Quarter, the 
shelter for the cold flow modeling facility was constructed and cir- 
cuits installation begun. A jet turbine combustor was tested for use 
as a vitiation burner. Samples taken from the exhaust duct, besides 
other applications, show that the refractories used are performing 
well in alleviating heat loss while exhibiting acceptable degredation. 
A new resistive power take-off network was designed and imple- 
mented. 
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891 (DOE/ET/10816—26) MHD power generation re- 
search, development and engineering. Quarterly progress 
report, October-December 1979. (Montana Energy and 
MHD Research and Development Inst., Inc., Butte (USA)). 
1979. Contract ACO7-78ET 10816. 10ip. NTIS, PC A06/MF 
AOl. 

Progress is reported on the following tasks: characterization 
of coal for open-cycle MHD power generation systems; compres- 
sive creep and strength studies of MHD preheater materials; prepa- 
ration of coals for utilization in direct coal-fired MHD generation; 
characterization of volatile matter in coal; MHD materials evalua- 
tion; operability of the Moderate Temperature Slag Flow Facility; 
slag-seed equilibria and separations related to the MHD system; 
thermionic emission of coal and electrode materials; MHD instru- 
mentation, consolidated inversion simulator, and data acquisition; 
combined MHD-steam plant cycle analysis and control; and slag 
physical properties - electrical and thermal conductivity. (WHK) 


892 (AD-A—080816) Explosion-type magnetic gener- 
ator. Lyudayev, R.Z.; Gurin, V.E.; Smirnov, E.N. (Foreign 
Technology Div., Wright-Patterson AFB, OH (USA)). 22 
Feb 1979. Translation of Patent (USSR) n298,084, pl-2, 3 
Nov 71, by V. Mesenzeff. 8p. NTIS, PC A02/MF AO1. 


893 Open-cycle coal-fired liquid-metal MHD. Pierson, 
E.S.; Petrick, M.; Schreiner, F.; Cohen, D. (Argonne Natl 
Lab, Ill). pp D.2.3.1-D.2.3.8 of Engineering aspects of 
magnetohydrodynamics. Rosa, R.J. (ed.). University, MS; 
Mississippi University (1979). 

From 18. symposium on_ engineering aspects of 
magnetohydrodynamics; Butte, MT, USA (18 Jun 1979). 

Open-cycle, coal-fired, liquid-metal MHD combines the sim- 
plicity of using the coal combustion products directly as the ther- 
modynamic working fluid in the energy-conversion process with 
the moderate temperatures and inherent high thermodynamic effi- 
ciency of the two-phase liquid-metal MHD cycle. This new con- 
cept is described and compared with the open-cycle plasma MHD 
cycle, and it is shown that, in the former, temperatures are much 
lower and the air preheater and radiant boiler are eliminated. The 
constraints on the electrodynamic working fluid and the choice of 
copper are discussed. Recent experiments with liquid copper and 
coal combustion gas are described, and the indicated implications 
for environmental impact, i.e., SOx and NOx control, are discussed. 
7 refs. 


894 Open-cycle coal-fired liquid-metal MHD. Pierson, 
E.S.; Petrick, M.; Schreiner, F.; Cohen, D.; Smith, R.S. 
(Argonne Natl Lab, Ill). Proc., Intersoc. Energy Convers. 
Eng. Conf; 2: No. 79CH1477-9, 1912-1917(1979). (CONF- 
790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Open-cycle, coal-fired, liquid-metal MHD combines the sim- 
plicity of using the coal combustion products directly as the ther- 
modynamic working fluid with the moderate temperatures and in- 
herent high thermodynamic efficiency of the two-phase liquid-metal 
MHD cycle. This new concept is described and compared with the 
open-cycle plasma MHD cycle, and it is shown that, in the former, 
temperatures are much lower and the air preheater and radiant 
boiler are eliminated. The constraints on the electrodynamic work- 
ing fluid and the choice of copper are discussed. 5 refs. 


895 Considerations for adapting an MHD baseload 
power plant for intermediate and peaking duty. Owens, W.R.; 
Mantri, V.B.; Truncellito, N.T.; Lynch, J.J. (Gilbert/Com- 
monw, Reading, Pa). Proc., Intersoc. Energy Convers. Eng. 
Conf; 2: No. 79CH1477-9, 1918-1922(1979). (CONF- 
790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

This paper investigates potential modifications to a commer- 
cial MHD topping/steam bottoming baseload coal-fired power 
plant which permit intermediate and peaking multi-duty capability. 
These modifications are attained by increasing the power output of 
a baseload plant through operation at less than optimum baseload 
economic conditions. 11 refs. 
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896 (ANL-IVTAN-JT—3) US/USSR cooperative pro- 
gram in open-cycle MHD electrical power generation: joint 
test report No. 3. Tests in the U-25B facility: MHD gener- 
ator tests No. 4 and 5. Picologlou, B.F.; Batenin, V.M. 
(eds.). (Argonne National Lab., IL (USA)). Jul 1980. Con- 
tract W-31-109-ENG-38. 234p. NTIS, PC A07/MF AOI. 

A description of the modifications made to improve the 
plasma parameters of the U-25B Facility is presented. The oxygen 
enrichment system was modified to allow oxygen enrichment of up 
to 50% (by volume) ahead of the preheaters. Optimum design and 
operating conditions of the seed injection system were defined as a 
result of experimental investigations. An account of the extensive 
diagnostic studies performed and a description of the measurement 
techniques and of the new submillimeter laser interferometer are 
given. The performance of the MHD generator is analyzed for dif- 
ferent operating modes. Studies of fluctuations and nonuniformities, 
current take-off distributions, loca! electrical analysis, overall heat 
transfer history of the MHD channel, and an extensive parametric 
study of the generator are presented. A detailed account of the 
complete disassembly and inspection of channel No. 1 after more 
than 100 hours of operation with the combustor, and of the condi- 
tion of its various elements is also given. 


897 (FE—2895-8) MHD high performance demonstra- 
tion experiment. Quarterly progress report, January 1-March 
31, 1980. (Arnold Engineering Development Center, Arnold 
Air Force Station, TN (USA)). May 1980. Contract AIO1- 
78ET11417. 53p. NTIS, PC A04/MF AOl1. 

The objective of this experimental research, started late in 
1973, is to demonstrate the attainment of MHD performance on a 
sufficiently large scale to verify that the projected efficiency of the 
commercial MHD concept is attainable. To perform the experi- 
ment, an existing facility at the Arnold Engineering Development 
Center (AEDC) was refurbished and the new systems required for 
performing the experiment have been designed and built. The entire 
HPDE system is now complete and shakedown testing of the 
magnet and flow train have been completed. During the period be- 
tween January 1, 1980 and March 31, 1980, operation of the HPDE 
system in the Faraday power producing mode has continued. A 
peak power of approximately 23.5 MW was produced with a mag- 
netic field of 3.48 T. Tests at magnetic fields up to 3.92 T were also 
conducted; however, operational problems prevented the develop- 
ment of additional power. Significant results obtained include a 
more definitive description of transverse voltage characteristics, in- 
cluding the voltage drop near the electrode walls, and further defi- 
nition of high Hall voltage transients during low to moderate con- 
ductivity conditions. Several operational problems were encoun- 
tered including Hall potential shorting at the aft end of the diffuser 
and at the patch panels. Arcing at the patch panel during Run 006- 
016 initiated events which eventually precipitated substantial 
damage to the channel. The hardware required to effect appropri- 
ate repair and make refinements is being purchased and integrated 
into the system. 


898 (FE—2895-9) MHD high performance demonstra- 
tion experiment. Quarterly progress report, April 1-June 30, 
1980. (Arnold Engineering Development Center, Arnold 
Air Force Station, TN (USA)). Aug 1980. Contract AI01- 
78ET11417. 42p. NTIS, PC A03/MF AOl1. 

During the period between April 1, 1980, and June 30, 1980, 
improvements and repair of the HPDE system were initiated. An 
electrical failure occurred during Run MI-006-016 on March 5, 
1980, and produced significant damage to the channel exterior 
structure. The channel was disassembled into five sections, cleaned, 
transported to the ETF shop building and repair begun. Repair on 
Sections 1, 2, and 3 is progressing well, and the channel repair is on 
schedule. The magnet bore liner has been repaired and the track 
electrically isolated. The patch panel modifications are extensive 
and one patch panel will replace the two panels previously utilized. 
The new patch panel has been fabricated and is presently being in- 
stalled. Replacement of load buckets has continued during this 
period with approximately 75 percent of buckets now having been 
replaced. Extensive work has been completed on components of 
the automatic data acquisition system which will replace the meter 
panel. Fuel valving improvements have been accomplished during 
this period which will allow emergency shutdown in less than 1 
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sec. An analysis of the data obtained during the previous power 
production test phase has continued and theoretical computations 
have been made to aid in the development of the follow-on test 
program. Details concerning power production, enthalpy extrac- 
tion, and voltage drop are reported. An investigation of electrode 
cap materials has continued and experimental testing of the candi- 
date materials will take place during early August. 


899 High-power-density liquid-metal MHD generator 
results. Fabris, G.; Pierson, E.S.; Pollack, I.; Dauzvardis, P.; 
Ellis, W. (Argonne Natl Lab, Ill). pp D.2.2.1-D.2.2.6 of En- 
gineering aspects of magnetohydrodynamics. Rosa, R.J. 
(ed.). University, MS; Mississippi University (1979). 

From 18. symposium on _ engineering aspects of 
magnetohydrodynamics; Butte, MT, USA (18 Jun 1979). 

The experimental results presented satisfy one major goal in 
demonstrating the technical feasibility of two-phase LMMHD 
(liquid-metal MHD), i.e., operating an MHD generator at power 
densities equal to or above that anticipated for practical power sys- 
tems. Power densities of up to 32 MWe/m‘® and efficiencies higher 
than 0.6 at high void fractions were attained for a small 20-kWe 
generator. Slip ratio, pressure distribution, and voltage profile data 
are also given. Supporting analytical and experimental studies are 
summarized. All results are encouraging for the development of 
large high-efficiency LMMHD generators. 9 refs. 


900 (ANL—80-66, pp 98-106) Magnetohydrodynamics 
(MHD) heat and seed recovery technology. Jun 1980. 

In Chemical Engineering Division research highlights, 1979. 

Open-cycle magnetohydrodynamics (MHD) is a developing 
technology that promises to substantially improve electrical effi- 
ciency of coal-fired power plants. The CEN effort in support of the 
multidivisional MHD program is directed toward developing the 
technology required for the components downstream from the 
MHD channel-diffuser and for processes to recycle the potassium 
seed material. Potassium salts are added to enhance the electrical 
conductivity of the combustion gas. The major focus of the CEN 
effort has been on an experimental program to determine effects of 
seed and slag on the MHD steam bottoming plant. Work in this 
area is expected to increase for the next few years as the capabili- 
ties of the Argonne MHD Process Engineering Laboratory 
(AMPEL) continue to expand. In addition, work is continuing on 
studies of interactions between coal slag and seed materials in gas- 
eous and condensed phases, and development of a process for re- 
moving sulfur from the spent seed material recovered from the 
MHD power plant. Recent activities are reported. (WHK) 


901 (BNL—51062) Safety and reliability in supercon- 
ducting MHD magnets. Laverick, C.; Powell, J.; Hsieh, S.; 
Reich, M.; Botts, T.; Prodell, A. (Brookhaven National 
Lab., Upton, NY (USA)). Jul 1979. Contract AC02- 
76CH00016. 80p. NTIS, PC AO5/MF AO1. 

This compilation adapts studies on safety and reliability in 
fusion magnets to similar problems in superconducting MHD mag- 
nets. MHD base load magnet requirements have been identified 
from recent Francis Bitter National Laboratory reports and that of 
other contracts. Information relevant to this subject in recent base 
load magnet design reports for AVCO - Everett Research Labora- 
tories and Magnetic Corporation of America is included together 
with some viewpoints from a BNL workshop on structural analysis 
needed for superconducting coils in magnetic fusion energy. A 
summary of design codes used in large bubble chamber magnet 
design is also included. 


902 (DOE/ET/15529—T1) MHD electrode develop- 
ment. Quarterly report, April-June 30, 1980. Sadler, J.W.; 
Dietrick, D.L.; Frantti, E.W. (Westinghouse Electric Corp., 
Pittsburgh, PA (USA). Advanced Energy Systems Div.). 
Aug 1980. Contract AC01-79ET15529. 95p. NTIS, PC 
A05/MF AOl1. 

Emphasis within this program is now being directed towards 
the engineering development of cold metallic electrodes, and in 
particular the identification and evaluation of alternatives to plati- 
num for use as anodes. A literature search, concentrating on hot 
corrosion resistant alloys, has been undertaken and results are pre- 
sented. In addition, results of platinum-copper diffusion studies and 
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a preliminary evaluation of sputter coated specimens of TiB2 clad 
copper are reported. Laboratory anode arc erosion studies have 
continued. A number of modifications incorporated in the test setup 
are described. This modified test arrangement has been used to 
obtain comparative data on a number of potential anode metal 
alloys. Further work is required to refine the test, particularly to 
provide a reliable method of applying corrodent to the specimens 
under test. No significant laboratory electrochemical corrosion tests 
were completed during this reporting period. Facility test oper- 
ations were suspended upon completion of WESTF Test 49 during 
the prior quarter to permit basic facility modifications in support of 
the addition of a 3 Tesla magnet. The status of design, procurement 
and modification activities is presented. 


903 (DOE/ET/15602—T1) MHD air heater develop- 
ment technology. Progress report, November 26, 1979-March 
31, 1980. (FluiDyne Engineering Corp., Minneapolis, MN 
(USA)). May 1980. Contract AC01-80ET15602. 82p. NTIS, 
PC A05/MF AOi. 

Work on the development of the directly-fired high tempera- 
ture air heater (HTAH) for MHD power plants is reported. Prog- 
ress is reported on three tasks: (1) materials selection, evaluation, 
and development, (2) operability, perfo-mance, and materials test- 
ing, and (3) full-scale design concepts. Under Task 1, efforts were 
carried out in several areas. Work on the computer data base for 
material properties was begun. Data were compiled for several 
HTAH materials. Materials selections for Valve Test 3 and full- 
scale studies were made. Test conditions were defined for and 
creep results obtained from Montana College of Mineral Science 
and Technology concerning candidate matrix and hot liner materi- 
als. Liaison efforts with refractory manufacturers were continued, 
and information was provided to Argonne National Laboratory and 
Babcock and Wilcox concerning the HRSR design. Analyses of 
materials samples from previous matrix and valve tests were com- 
pleted. Finally, a thermal stress cycling experiment to be carried 
out at Montana Tech was designed. Under Task 2, efforts were di- 
rected toward running Valve Test 3. Problems were encountered 
with the VTF hot gas supply duct which necessitated two interme- 
diate shutdowns without reaching the final test goal of 300 hours. 
Modifications necessary to complete the test were begun. Under 
Task 3, an example HTAH system was defined which will be used 
as a focal point for screening and definition of control systems and 
determination of operating methods. The system was defined using 
the size/cost and other HTAH computer codes. A layout of the 
system was made, and steady state performance was calculated 
with the SCAMP code. (WHK) 


904 (DOE/ET/15613—T1) Study of seed reporcessing 
systems for open cycle coal fired MHD power plants. (Bab- 
cock and Wilcox Co., Alliance, OH (USA). Research 
Center). Jul 1980. Contract AC02-79ET15613. 153p. NTIS, 
PC A03/MF AOI. 

If open-cycle coal-fired MHD power generation is to be 
commercially competitive, a large fraction of the potassium seed 
must be recycled. Cost of processing the seed for recycle must not 
be excessive and must be less than the cost of make up seed. A pre- 
liminary evaluation of the following processes was performed: 
PERC; formate; aqueous carbonate; modified tampella; scrubber, 
with and without removal of ash from spent seed; Tomlinson - 
Tampella; and electrodialysis and electrodialysis - deionization. Cri- 
teria considered in the evaluation included cost, state of develop- 
ment, seed loss, power requirements, availability, durability, key 
component risk, environmental impact, safety, controllability, and 
impurities buildup. None of the processes is fully proven for this 
type recycle operation. All require some degree of development. 
Results are presented in detail, and recommendations are included. 
(WHK) 


905 (DOE/ET/15613—Tl(app.)) Study of seed-repro- 
cessing systems for open-cycle coal-fired MHD power plants. 
Sheth, A. (Babcock and Wilcox Co., Alliance, OH (USA). 
Research Center). Jul 1980. Contract AC02-79ET15613. 
63p. NTIS, PC A06/MF AOl1. 

Of the several processes that are capable of separating sulfur 
from potassium sulfate, the process developed by Pittsburgh 
Energy Research Center (PERC), and the Formate process were 
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selected for the detailed mass and energy balance calculations. As a 
basis for the calculations, an MHD power plant of 450 Mwt size 
and burning Illinois # 6 coal was selected. In the mass balance cal- 
culations, the role played by various trace impurities was included 
to the extent of current knowledge about such impurities and their 
impacts on process chemistry. The results given should be consid- 
ered as preliminary values because various simplifying assumptions 
were made and factors such as heat losses and component efficien- 
cies were excluded. On the basis of net energy requirements, the 
Formate process showed a slight advantage; however, it produced 
a potentially unacceptable sludge as the sulfur-containing waste. In 
both the processes, the regenerated seed material was found to con- 
tain significant amounts of sodium and other impurities, which may 
warrant some kind of a post-treatment step before injecting the re- 
generated seed material in the MHD combustor. 


(FE—3084-T1(Pt.2)) Research and development 
> for MHD/coal power flow train components. Part II. 
Diagnostics and instrumentation MHD channel combutor. 


Progres report. Bloom, M.H.; Lederman, S.; Sforza, P.; Ma- 
talon, M. (Polytechnic Inst. of New York, Farmingdale 
(USA)). 1980. Contract ET-78-C-01-3084. 142p. NTIS, PC 
A07/MF AOl1. 

This is Part II of the Technical Progress Report on Tasks II- 
IV of the subject contract. It deals sequentially with Diagnostics 
and Instrumentation, the MHD Channel and the Combustor. 
During this period, a significant effort has gone into establishing 2 
schematic design of a laser diagnostic system which can be applied 
to the flow-train of the MHD system, and to acquiring, assembling 
and shaking down a laboratory set-up upon which a prototype can 
be based. With further reference to the MHD Channel, a model 
analysis has been initiated of the two-dimensional MHD boundary 
layer between two electrodes in the limit of small magnetic Reyn- 
olds numbers with negligible effect of the flow on the applied mag- 
netic field. An objective of this model study is the assessment of 
variations in initial conditions on the boundary layer behavior. Fi- 
nally, the problem of combustion modeling has been studied on an 
initial basis. The open reports on this subject depict a high degree 
of empiricism, centering attention on global behavior mainly. A 
quasi-one-dimensional model code has been set-up to check some of 
the existing estimates. Also a code for equilibrium combustion has 
been activated. 


907 Conversion of alkali metal sulfate to the carbonate. 
Sheth, A.C. US Patent Application 080,726. 1 Oct 1979. 
19p. 

A process is described for converting potassium sulfate to 
potassium carbonate in which a mixture of potassium sulfate and 
calcium oxide are reacted at a temperature in the range of between 
about 700°C and about 800°C with a gaseous mixture having a 
minor amount of hydrogen and/or carbon monoxide in a diluent 
with the calcium oxide being present in an amount not greater than 
about 20 percent by weight of the potassium sulfate to produce an 
aqueous mixture of potassium sulfide, potassium bisulfide, potassium 
hydroxide and calcium sulfide and a gaseous mixture of steam and 
hydrogen sulfide. The potassium and calcium salts are quenched to 
produce an aqueous slurry of soluble potassium salts and insoluble 
calcium salts and a gaseous mixture of steam and hydrogen sulfide. 
The insoluble calcium salts are then separated from the aqueous so- 
lution of soluble potassium salts. The calcium salts are dried to pro- 
duce calcium sulfide, calcium bisulfide and steam, and then, the cal- 
cium sulfide and calcium bisulfide are converted to the oxide and 
recycled. The soluble potassium salts are carbonated to produce po- 
tassium carbonate which is concentrated and the precipitated crys- 
tals separated. the sulfur-containing compounds are further treated. 
This process was developed for desulfurization and reprocessing of 
spent seed from open-cycle coal-fired MHD generators for reuse. 


Operability and materials testing for MHD air 
Saari, D.P.; Smyth, R.R.; Kniebel, C.J.; White, L.R. 
(FluiDyne Eng Corp, Minneapolis, Minn). Proc., Intersoc. 
Energy Convers. Eng. Conf; 2: No. 79CH1477-9, 1931- 
1938(1979). (CONF-790803—). 
From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 
The experimental program and test facilities for MHD heater 
development are described. Significant results with respect to 
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heater operability and materials performance are shown. Stable air 
heater operation and removal of seed/slag deposits have been dem- 
onstrated in a test facility. Fusion cast magnesia-spinel has been 
identified as a candidate material for full-scale air heaters. 14 refs. 


(FE—3084-T1(Pt.1)) Research and development 
studies for MHD/coal power flow train components. Part I. 
Power take off. Progress report. Levi, E. (Polytechnic Inst. 
of New York, Farmingdale (USA)). Jan 1980. Contract ET- 
78-C-01-3084. 83p. NTIS, PC A05/MF AO1. 

This report covers the initial work performance at the Poly- 
technic under Task I of the contract: Power Take-Off. It is con- 
cerned with three main aspects of the problem: 1) development of 
power consolidation circuits; 2) preliminary design for the power 
take-off of singly-loaded magnetohydrodynamic channels; and 3) 
electrical nonuniformities in diagonally connected channels. The 
derivation of 3 models for the MHD generators is given. Such 
models are needed for the analysis and testing of various power 
consolidation circuits. Two novel schemes which utilize electric 
energy storage elements for absorbing the Hall interelectrode volt- 
age are described. The originality of these schemes is protected by 
disclosures of invention of which copies are attached. Significant 
reduction in the cost and complexity of the power conditioning can 
be achieved by sacrificing the continuity of current in the electrode 
circuit. Such a chopped current scheme is described. The diagonal 
connection of electrode segments simplifies the problem of power 
take-off and offers the possibility of loading the channel through a 
single inverter. Two papers submitted for publication are included: 
1) preliminary design for the power take-off singly-loaded MHD 
channels and 2) electrical non-uniformities in diagonally connected 
generators. (WHK) 


3002 Ehd Generators 


910 (AD-A—080975) Optimally loaded electrohydro- 
dynamic power generator. Biblarz, O.; Gawain, T.H. (Naval 
Postgraduate School, Monterey, CA (USA)). Oct 1979. 38p. 
NTIS, PC A03/MF AOI. 

By requiring that the local electrical field strength in an 
electrohydrodynamic (EHD) power generator be everywhere uni- 
formly close to the critical limit, an optimum channel shape can be 
established. This shape is based on the one-dimensional flow of a 
compressible fluid into which are injected unipolar charged parti- 
cles of negligible mobility. The maximum electrical work output 
per unit mass of fluid that can be attained in this way is shown to 
be greater by a factor of two than that of the best comparable 
channel of uniform area. 


3003 Thermoelectric Generators 


911 Thermoelectric energy system. Peck, R. (to Atlan- 
tic Richfield Co). US Patent 4,211,828. 8 Jul 1980. Filed 
date 9 Nov 1978. vp. 

A thermoelectric energy system is described comprising: (A) 
at least first and second separated electrodes, said electrodes includ- 
ing copper; (B) a liquid electrolyte comprising a source of copper 
ions and a material for complexing the ions, the complexing materi- 
al being selected from the group consisting of one or a combination 
of a source of tartrate, a source of ethylenediaminetetraacetic acid,a 
source of gluconate, lactic acid, malic acid, citric acid, oxalic acid, 
and a source of silicon dioxide, the electrolyte being disposed be- 
tween and in contact with the electrodes to provide a metal ion 
conduction path which extends substantially the entire distance be- 
tween the electrodes; (C) an electric circuit connected to the elec- 
trodes for removal of electrical energy from the system; and (D) 
means for establishing a temperature gradient within said electro- 
lyte whereby the average temperature of one of said electrodes will 
be greater than that of the other of said electrodes to thereby pro- 
duce a voltage across the electrodes. 


912 Arrangement with several thermal elements in 
series connection . Herbst, H.; Stein, K.; Widmann, D. (to 
Siemens Ag (Germany, F.R.)). US Patent 4,211,888. 8 Jul 
1980. Priority date 21 Jul 1977, German, Federal Republic 
of (F.R. Germany), vp. 
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A description is given of a thermal element arrangement 
having several thermal elements in series connection, in which an 
insulation layer having thereupon several metal conductor paths is 
situated on a semiconductor for substrate, in which each thermal 
element has one of said metal conductor paths as a first leg, a semi- 
conductor region as a second leg and, as a thermal contact, a metal 
semiconductor contact of said metal conductor paths with the re- 
spective semiconductor region, said semiconductor substrate being 
less than 10 ym thick in that region where said thermal contacts 
are to be heated during operation of said arrangement, and is more 
than 200 um thick in that region in which are situated the contacts 
which are kept cold during operation of the arrangement, said se- 
miconductor substrate having thereon an epitaxial semiconductor 
layer which is less doped vis-a-vis said substrate and which adjoins 
the surface of said substrate. 


913 Thermoelectric module . Eggers, P.; Kortier, W.; 
Mueller. (to Dept. of Energy). US Patent 4,211,889. 8 Jul 
1980. Filed date 16 Sep 1968. vp. 

A thermoelectric module is described comprising an n-type 
lead telluride thermoelectric element doped with iodine and excess 
lead; a p-type lead telluride thermoelectric element doped with 
sodium and excess tellurium; a mica partition separating said n and 
p-type thermoelectric elements; a tungsten hot strap abutting the 
hot ends of said thermoelectric elements; a hot platen mounted 
above the upper surface of said tungsten hot strap; an iron shoe 
metallurgically bonded to the cold end of each thermoelectric ele- 
ment with a barrier layer of tin telluride separating said p-type ther- 
moelectric element from said iron shoe; a mica sleeve snuggly fitted 
against and surrounding said thermoelectric elements, iron shoes 
and tungsten hot strap; a copper cold sink situated adjacent to said 
iron shoes and containing a cavity; spring means disposed within 
said cavity so as to force said thermoelectric elements against said 
tungsten hot strap; an electric insulating partition extending entirely 
through and electrically dividing said copper cold sink; and a her- 
metically sealed stainless steel casing compressively secured against 
said mica sleeve and encasing said thermoelectric elements in a gas- 
free environment, the top of said casing being welded to said hot 
platen and the bottom of said casing being embedded in an epoxy 
resin disposed within a rectangular well situated in said copper cold 
sink. 


3004 Thermionic Converters 


914 (COO—3056-56) DOE/JPL advanced thermionic 
technology program. Progress report No. 42. (Thermo Elec- 
tron Corp., Waltham, MA (USA)). 1980. Contract AC02- 
ET11292. 87p. NTIS, PC AOS/MF AO1. 

Progress is reported on the following tasks: (I) surface and 
plasma investigations, (II) low-temperature converter development, 
(III) enhanced mode converter experiments, (IV) component hard- 
ware development, (V) thermionic power module system studies, 
(VI) thermionic array module development, (VII) high-temperature 
converter evaluation, (VIII) advanced converter studies, (IX) pos- 
toperational diagnostics, (X) cylindrical converter component de- 
velopment, and (XI) correlation of design interfaces. (WHK) 


915 Design study of a coal-fired thermionic-topped 
powerplant using an advanced boiler. Miskolczy, G.; Margu- 
lies, A.E. (Thermo Electron Corp, Waltham, Mass). Proc., 
Intersoc. Energy Convers. Eng. Conf.; 2: No. 79CH1477-9, 
1875-1879(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

A design study of the thermionic topping of powerplants has 
been carried out concurrently with the development of combustion- 
heated thermionic converters. This paper examines the engineering 
and economic feasibility of firing the advanced boiler with pulver- 
ized coal. 17 refs. 


916 Effects of electron thermal conductivity on ther- 
mionic energy converters. Lam, S.H. (Princeton Univ, NJ). 
Proc., Intersoc. Energy Convers. Eng. Conf; 2: No. 
79CH1477-9, 1908-1911(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 
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The present work presents an analytical theory focusing on 
the electron energy equation. It is shown that the ratio of electron 
thermal conductivity to the electron mobility (properly non-dimen- 
sionalized) is an important parameter. Implications of the results to 
current arc-drop reduction schemes are discussed. 


917 (COO—3056-45) Electron reflection from one-di- 
mensional potential barriers. Balestra, C.L.; Huffman, F.N.; 
Yang, C.C. (Thermo Electron Corp., Waltham, MA 

(USA). rs 1978. Contract AC02- 16ET11293. 129p. (TE— 
4237-38-79). NTIS, PC A07/MF AO1. 

This report summarizes the relevant experimental evidence 
for electron reflectivity effects in TEC and describes the analytical 
effort to better understand electron reflectivity as a function of the 
potential configuration of the surface layer. The analyses consider 
rectangular and triangular barrier models with, and without, image 
potentials. The calculated results are presented and discussed. De- 
tails of the solutions are given in Appendices A, B, and C. The 
computer programs to obtain these results are listed in Appendix D. 
These analyses demonstrate that cesium-oxygen composites with 
potential discontinuities around one volt and 20 A thick can be ex- 
pected to be highly reflective to thermal electrons. Consequently, 
such composites would be expected to have significant effects on 
TEC performance. 


918 Thermionic energy converter investigations. Goo- 
dale, D.B.; Lee, C.; Lieb, D.; Oettinger, P.E. (Thermo Elec- 
tron Corp, Waltham, Mass). .. Iniersoc. Energy Convers. 
Eng. Conf.; 2: No. 79CH1477-9, 1862-1867(1979). (CONF- 
790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

A variety of thermionic converter configurations have been 
evaluated in order to obtain improved efficiency. A variable-spac- 
ing diode using an iridium emitter gave emission properties compa- 
rable to platinum. Inexplicable results have been found with con- 
verters using lanthanum hexaboride (LaBe) collectors. 5 refs. 


919 Flame-fired thermionic diode development. Huff- 
man, F.N.; Gunther, B.; Miskolczy, G. (Thermo Electron 
Corp, Waltham, Mass). Proc., Intersoc. Energy Convers. Eng. 
Conf; 2: No. 79CH1477-9, 1899-1903(1979). (CONF- 
790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Thermionic energy conversion (TEC) is a static means of 
converting heat into electricity. Combustion-heated thermionic 
diodes require a “hot shell” to isolate the converter from the flame 
atmosphere. Alloy and ceramic materials are being evaluated for 
this purpose. The objective of the effort described in this paper is 
to provide the hardware experience required for future applications 
by constructing and testing diodes with available hot shell materials 
and thermionic technology using combustion heat sources. 7 refs. 


920 Zepo--the worlds largest thermionic converter. 
Begg, L.L.; p> ming G.O. (Rasor Assoc Inc, Sunnyvale, 
Cali Proc., Int Energy Convers. Eng. Conf,; 2: No. 
79CH1477- 9, 1868-18 1874(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

System studies have shown that large thermionic converter 
assemblies, called Thermionic Heat Exchangers (THX’s), can be 
cost effective as topping units in central station power plants. The 
use of such topping units could improve power plant efficiency 
from 36% to 50% or more. Used to retrofit existing plants, they 
could greatly improve plant capacity. Details of converter design 
and test are presented. 5 refs. 


3005 Fuel Cells 
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REFER ALSO TO CITATION(S) 1034 


921 (SERI/TR—332-416(Vol.1)) Review of thermally 
regenerative electrochemical systems. Volume I. Synopsis and 
executive summary. Chum, H.L.; Osteryoung, R.A. (Solar 
Energy Research Inst., Golden, CO (USA)). Aug 1980. 
Contract AC02-77CH00178. 65p. NTIS, PC A04/MF AOl1. 

Thermally regenerative electrochemical systems (TRES) are 
closed systems that convert heat into electricity in an electrochemi- 
cal heat engine that is Carnot cycle limited in efficiency. Past and 
present work on such systems is reviewed. Two broad classes of 
TRES are based on the types of energy inputs required for regen- 
eration: thermal alone and coupled thermal and electrolytic. The 
thermal regeneration alone encompasses electrochemical systems 
(galvanic or fuel cells) in which one or more products are formed. 
The regeneration can be performed in single or multiple steps. The 
compounds include metal hydrides, halides, oxides, chalcogenides, 
and alloys or bimetallic systems. The coupled thermal and electro- 
lytic regeneration encompasses electrochemical systems (galvanic 
or fuel cells) regenerated by electrolysis at a different temperature 
or different pressure. Examples include metal halides and water. 
Thermogalvanic or nonisothermal cells are included in this catego- 
ry. Also included are electrochemical engines in which the working 
electroactive fluid is isothermally expanded through an electrolyte. 
TRES cover temperature ranges from about 20°C to 1000°C. En- 
gines with power outputs of 0.1 mW/cm? to 1 W/cm? have been 
demonstrated. Recommendations are made of areas of research in 
science and engineering that would have long-range benefit to a 
TRES program. 


922 (ANL—80-66, pp 71-78) Advanced fuel cell devel- 
opment. Jun 1980. 

In Chemical Engineering Division research highlights, 1979. 

Within DOE's program to develop fuel-cell power plants, 
the Chemical Engineering Division has two responsibilities: (1) 
technical management of the molten-carbonate fuel-cell and fuels- 
processing programs and (2) in-house research of fuel-cell behavior 
and fuels-process performance. In a fuel-cell power plant, synthesis 
gas (Hz and CO) from a fuel processor (for example, a coal gasi- 
fier/cleanup subsystem) will be fed to fuel cells to generate electric- 
ity. Progress is reported on paste electrolyte development, sintered 
electrolyte development, lithium aluminate stability studies, survey 
of aging and degradation of electrodes, and fuels processing. 
(WHK) 


923 (CONF-800917—4) Molten carbonate fuel cell im- 
provements. Blurton, K.F.; Marianowski, L.G. (Institute of 
Gas Technology, Chicago, IL (USA)). 1980. Contract 
AC02-78ET 11276. 26p. NTIS, PC A03/MF AO1. 

From 12. power sources conference; Brighton, UK (15 Sep 
1980). 

A molten carbonate fuel cell integrated with a coal gasifica- 
tion power plant is one of the most promising coal-using technol- 
ogies because of its high efficiency, acceptable cost, and environ- 
mental acceptability. However, for the molten carbonate system to 
achieve these goals, continued developmental work is required 
which must take account of the operating conditions of the applica- 
tion. Progress made in improving cell performance and life, evalu- 
ating the effect of contaminants on cell performance, design of 
multi-cell stack, and identifying alternate electrolyte compositions is 
discussed. The status of research on other major areas is also dis- 
cussed. 


924 (SAN—1196-7) High temperature molten carbon- 
ate fuel cells. Baker, B.; Burns, D.; Dharia, D.; Herscovici, 
C.; Kinnibrugh, D.; Paetsch, L.; Patel, P.; Yasi, J. (Energy 
Research Corp., Bethel, CT (USA)). Feb 1978. Contract 
AC03-76ET 11304. 73p. NTIS, PC A04/MF AOI. 

Progress is reported on four tasks: (1) component develop- 
ment, (2) cell testing, (3) stack design and development, and (4) 
modeling and systems analysis. A hydrogen sintering furnace capa- 
ble of producing 0.5 sq meter electrodes was installed and operating 
procedures are being established. To develop stabilized anode struc- 
tures, a fine particle nickel-cobalt alloy powder was prepared from 
their hydroxide mixture through the steps of co-precipitation, 
spray-drying and reduction. Electrodes have been produced for 
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small cell tests using this high surface area alloy powder. The in 
situ method of electrolyte preparation was studied in detail to es- 
tablish the effect of various thermal treatments and to optimize the 
reagent processing and mixing techniques. DTA and TGA analysis 
were performed for the reaction mixture. Procedures were devel- 
oped for the separate controlled syntheses of a-B-y-lithium alumi- 
nates. Metal fiber reinforced tiles were fabricated with fibers of dif- 
ferent diameters, lengths and loadings. Equipment has been assem- 
bled to conduct potentiostatic corrosion tests on candidate materials 
for the cell frame and current collector. Efforts were directed to- 
wards improving anode and cathode structures, corrosion protec- 
tion, wet seal efficiency, cell uardware design and thermal cycling 
capabilities. A steady performance has been achieved for 1300 
hours, with the test continuing. (WHK) 


925 Major reduction in electric energy storage costs. 
Ind. Res./Dev.; 22: No. 3, 97-98(Mar 1980). 

An energy-storage system called REDOX (for Reduction 
Oxidation), developed at the NASA Lewis Research Center, Cleve- 
land, OH, under a program jointly funded by the U.S. Department 
of Energy and NASA, offers the promise of major cost reductions 
in the storing of electrical energy. REDOX systems in the kilowatt 
range can soon contribute to the growth of solar electric (photovol- 
taic) and wind-energy systems where the cost of electrical storage 
has been a major drawback. At a third the cost of conventional 
lead-acid storage battery systems now in use, the REDOX battery 
system will make solar electric and wind-energy units much more 
practical. The heart of the REDOX system is a combination or 
stack of flow cells. Chemical energy is converted into electrical 
energy when two reactant fluids--chromium chloride and iron chlo- 
ride--are pumped through the stack. In each flow cell, the fluids are 
kept separate by a special membrane. The membrane prevents chro- 
mium ions in one fluid from mixing with iron ions in the other 
fluid. Smaller chlorine and hydrogen ions in the fluids, however, 
can pass freely through the membrane and transfer electric charge, 
producing a new flow of electric current through two inert carbon 
electrodes. As the fluids circulate through the stack and electrical 
energy is withdrawn from the system at the external connections to 
the electrodes, the net electrochemical energy in each fluid is de- 
pleted until the system is fully discharged. To recharge, the fluids 
are simply pumped through the stack again but with electrical 
energy supplied from an outside source. 


926 Development of a new direction in power genera- 
tion--molten carbonate fuel cells. Ackerman, J.F.; Borys, S.S. 
(Argonne Natl Lab, Ill). pp 353-355 of Extended abstracts, 
fall meeting--Electrochemical Society, volume 79-2, 1979. 
Princeton, NJ; Electrochemical Society, Inc. (1979). 

From 7. international conference on chemical vapor deposi- 


tion; Los Angeles, CA, USA (14 Oct 1979). 
A description is given of the present status of cell and stack 


technology and the direction cell and stack development is taking. 


927 Scale-up of phosphoric acid fuel cells. Christner, 
L.G.; Maru, H.C.; Chi, C.V.; Perkari, S.R.; Lambrech, 
M.A. (Energy Res Corp, Danbury, Conn). Proc., Intersoc. 
Energy Convers. Eng. Conf; 1: No. 79CH1477-9, 554- 
558(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Development of phosphoric acid fuel cell power-plants has 
progressed significantly at the Energy Research Corporation. This 
progress has required development of both the component materials 
and the production techniques. Scale up of cells from laboratory 
size 2 in. x 2 in. cells to 80-cell 5 in. x 5 in. stacks has been success- 
ful and further scale up for stationary 100 to 1000kW powerplants 
is in progress. Although any optimization of scale up size depends 
on some basic assumptions, the present analysis is used for guiding 
the development effort. 6 refs. 


928 (DOE/METC/RI—80/16) Effects of several trace 
contaminants on fuel cell performance. Park, S.M.; O’Brien, 
T.J. (Department of Energy, Morgantown, WV (USA). 
Morgantown Energy Technology Center). Aug 1980. 29p. 
NTIS, PC A03/MF AO1. 

The electrochemical reactivity of various trace contaminants 
in coal gas, i.e., Hg/HgS, PbS, CdS, Sn/SnCk/SnCh, and TiO2, in 
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coal gas at the nickel anode and the nickel oxide cathode in a 
molten carbonate fuel cell have been examined thermodynamically. 
Calculations indicate that only SnCl, would undergo reduction at 
the cathode to SnCl. Other species would remain intact. Contami- 
nants such as H2S/SO2 and HCI have also been included in the cal- 
culation. The results are consistent with the limited observations. 
Possible chemical interactions between contaminants and electrodes 
or electrolytes have been examined. Reactions of Sn**, HgS, HeS, 
and HCl with the nickel anode have negative free energies. Mer- 
cury would interact physically with the anode by forming an alloy. 
Reactions of Sn, SnCl, H2S, and HC! with the nickel oxide cath- 
ode also have negative free energies. Reactions of Sn**, HCl, H2S, 
and SO: with carbonates have large negative free energies. Born’s 
model of ion transfer was used to calculate the free energy charge 
for the transfer of ions from aqueous solution to the molten carbon- 
ate solution. 


929 (DOE/ET/15415—T1) Electrical properties of 
lanthanum chromite based ceramics in hydrogen and oxidizing 
atmospheres at high temperatures. Second quarterly report, 
January-March 1980. Pollina, R. (Montana State Univ., 
Bozeman (USA). Dept. of Physics). 1980. Contract AS05- 
79ET15415. 9p. NTIS, PC A02/MF AOl1. 

The immediate purpose of this work is to determine whether 
hydrogen has a deleterious effect on lanthanum chromite in solid 
oxide fuel cells. Westinghouse personnel have noted that the InzO3 
electrode connection to the electronically conducting LaCrOs- 
based intercell connectors becomes loose, possibly because of hy- 
drogen reducing the In2O; and forming a steam layer which me- 
chanically separates the two materials. Another possibility, which 
Westinghouse is pursuing, is that oxygen diffusion through the 
lanthanum chromite is the origin of this problem. A longer-range 
potential side benefit of this work is a contribution to understanding 
of conduction mechanisms in lanthanum chromite based ceramics. 
Such understanding would likely benefit other energy-related pro- 
grams, such as the coal-fired MHD program in which yttrium 
chromite is a possible electrode material. Procedures and results of 
measurements of Hall effect, electric conductivity, and hydrogen 
diffusion are described. 


930 Characterization of y-LiAlO, for molten carbonate 
fuel cells. Finn, P.A.; Kinoshita, K.; Kucera, G.H.; Sim, 
J.W. (Argonne Nat! Lab, Ill). pp 358-359 of Extended ab- 
stracts, fall meeting--Electrochemical Society, volume 79-2, 
1979. Princeton, NJ; Electrochemical Society, Inc. (1979). 

From 7. international conference on chemical vapor deposi- 
tion; Los Angeles, CA, USA (14 Oct 1979). 

This study shows that y-LiAIOz is stable at a typical operat- 
ing temperature of the molten carbonate fuel cell, and electrolyte 
tiles containing y-LiAlO2 with good thermomechanical behavior 
exhibited encouraging performance in fuel cell tests. However, fur- 
ther development is necessary to optimize the performance of fuel 
cells having electrolyte tiles containing y-LiAlO:. 


931 Emf and temperature relaxation in electrolyzed 
LizCo3-K2Co3-LiAlO. tile of molten carbonate fuel cell. 
Smith, D.H.; Bronstein, H.R.; Nwalor, J.; Manner, A.R.; 
Braunstein, J. (Oak Ridge Natl Lab, Tenn). pp 356-357 of 
Extended abstracts, fall meeting--Electrochemical Society, 
volume 79-2, 1979. Princeton, NJ; Electrochemical Society, 
Inc. (1979). 

From 7. international conference on chemical vapor deposi- 
tion; Los Angeles, CA, USA (14 Oct 1979). 

Measurements are reported of the time dependence of the 
electrode potential difference between NiO/2CO2-O: electrodes fol- 
lowing electrolysis of an LiKCOs-LiAlO: fuel cell tile and of the 
current induced temperature difference been the electrodes during 
and after electrolysis. The purpose of these measurements is to aid 
in the resolution of the thermoelectric contribution and of a pre- 
dicted isothermal mass-transport contribution to the relaxing elec- 
trode potential difference. 
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3008 Miscellaneous Converters 


932 Radiant energy to electric energy converter . Sher, 
A. US Patent 4,213,797. 22 Jul 1980. Filed date 23 Mar 
1978. vp. 

Apparatus for converting radiant energy into electric energy 
comprising a capacitor including an ionic dielectric and a pair of 
electrodes, means for causing said dielectric to be cyclically irradi- 
ated by said radiant energy, the properties of said dielectric being 
dominated by a dipole layer only on or near its surface, the capaci- 
tance of the capacitor being modulated in response to the cyclic ir- 
radiation, and means for connecting a load to the electrodes so the 
load is responsive to current derived from the capacitor in response 
to the capacitance modulation. 
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933 (DOE/EIA—0035(EX)) Monthly energy review: 
executive summary. (Department of Energy, Washington, 
DC (USA). Energy Information Administration). Feb 1979. 
25p. NTIS, PC A02/MF AO01;Discontinued, Contact NEIC, 
C(202)634-5694. 

This monthly publication is a reprint of Part I of the 
“Monthly Energy Review” (DOE/EIA-0035). The Summary, 
which began with the February 1979 issue, contains a brief narra- 
tive overview, giving the highlights for the month, and tables with 
accompanying graphs and maps. Tables cover domestic energy in 
summary format (production, consumption, imports, exports); do- 
mestic energy production by primary energy type (coal, crude oil, 
natural gas plant liquids, natural gas, hydroelectric power, nuclear 
power); domestic net imports of energy (coal, crude oil, petroleum 
products, natural gas, electricity, coke); domestic merchandise trade 
value (imports and exports in millions of dollars for energy, manu- 
factured products, and agricultural, chemical, and other products); 
domestic energy consumption by primary energy type, domestic 
energy consumption by economic sector (residential/commercial, 
industrial, transportation); heating (or cooling) degree days (by Pe- 
troleum Administration for Defense District for the past 30 days 
and the season-to-date); Energy Indicators (energy consumption per 
GNP dollar, U.S. dependence on petroleum imports, cost of fuels 
to end users, U.S. passenger car efficiency); and petroleum (total re- 
fined petroleum products, total petroleum imports). Most data are 
given monthly for the three most recent years, including the year- 
to-date, and annually for four earlier years. Discontinued as a publi- 
cation separate from the ‘Monthly Energy Review” with the De- 
cember 1979 issue. 


934 (DOE/EIA—0135/D) Energy Emergency Manage- 
ment Information System (EEMIS) Program plan (draft). 
(Department of Energy, Washington, DC (USA). Energy 
Information Administration). Oct 1978. 150p. NTIS, PC 
A07/MF A01;GPO Stock No. 061-000-00184-1, $3.50. 

This document presents a conceptual design and develop- 
ment plan for an Energy Emergency Management Information 
System (EEMIS). The intent of such a system is for more detailed 
and timely information on regional supplies, consumption, and dis- 
tribution of energy sources for policy and decision making at the 
Federal and State levels. EEMIS will include monitoring and fore- 
casting of supply, demand, and price data on petroleum, natural 
gas, coal, and electricity. A Program Digest summarizes the impor- 
tant features of the plan, while other sections and the appendices 
describe the supporting analyses, user and systems requirements, 
current system capabilities, alternative concepts, rationale for selec- 
tion of the preferred approach, and cost and schedule requirements. 
50 tables, 15 figures. 


935 (DOE/EIA—0170) Quarterly energy indicators. 
(Department of Energy, Washington, DC (USA). Energy 
Information Administration). 1979. 4p. NTIS, PC A02/MF 
A01;GPO _ subscription--Domestic $4.25/Foreign $5.35, 
single issue--$1.25. 
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Report monitors quarterly changes of energy production and 
consumption showing total U.S. production, net imports, shares of 
energy consumption by economic sector, and cost of fuels to end- 
users since 1973, each according to major fuel type. Highlights are 
noted in a narrative section. All data are in annual totals, except the 
most recent year, which is shown by quarter and quarter-to-date. 6 
tables. 
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REFER ALSO TO CITATION(S) 515, 521, 1327 


936 (DOE/CS—0099-D) Air infiltration in buildings: 
International Energy Agency (IEA). Draft program plan. (De- 
partment of Energy, Washington, DC (USA). Div. of Build- 
ings and Community Systems). Oct 1979. 164p. NTIS, PC 
A08/MF AOl1. 

An international program plan for applied research and de- 
velopment in the field of air infiltration is presented that significant- 
ly reduces the possibility of a recurrence of research planning prob- 
lems such as duplication of effort, concurrent yet inconclusive find- 
ings, uninvestigated problem areas, and generally a lack of commu- 
nication across national lines. Eight authors from five countries 
have contributed chapters of the program plan. It is expected that 
building energy losses due to air infiltration will be substantially re- 
duced at the completion of the twelve recommended projects. 


937 (PUB—355, pp 119-150) Wind environments in 
buildings and urban areas. Bowen, A.; Gingras, S. (Univ. of 
Miami, Coral Gables, FL). 1980. 

From American section of the International Solar Energy 
Society conference; Phoenix, AZ, USA (2 Jun 1980). 

An explanation is given of the formation of global and local 
winds. Man and his needs for air movement are discussed, followed 
by wind behavior in the built environment. The movement of air 
around a single building is looked at from the aspects of protection 
from and utilization of the wind. Desirable air movement through a 
building is explored. Attention is then focused on groups of build- 
ings, including wind behavior around tall buildings and air quality 
and movement in rural and urban areas. A discussion of undesirable 
winds is included. (MHR) 


938 (PUB—355, pp 153-170) Investigations into 
ground climate as an alternative thermal building environ- 
ment. Labs, K. (Undercurrent Design Research, New 
Haven, CT); Harrington, K. 1980. 

From American section of the International Solar Energy 
Society conference; Phoenix, AZ, USA (2 Jun 1980). 

A mathematical model is described for estimating the tem- 
perature of a selected vertical profile in the soil, under undisturbed 
thermal conditions. The profile can be selected to correspond to the 
depth of placement of various subgrade walls. Synthesized profile 
temperatures for several different geographic regions are presented. 
Although this model cannot be used to predict heat loss in the form 
given, it is believed that it provides an expedient method for com- 
paring the elements of above and below ground climates in the 
overall assessment of design alternatives. Some suggested uses of 
the model are presented, with particular reference to earth pipes 
and determining degree day assignments to different soil profiles. 


939 Method and apparatus for increasing air condition- 
er efficiency . Peabody, W.; Schaaf, E. US Patent 4,213,306. 
22 Jul 1980. Filed date 7 Jun 1978. vp. 

A description is given of an apparatus for increasing air con- 
ditioner efficiency by cooling the air conditioner compressor pump 
high temperature high pressure refrigerant gas outlet pipeline by 
water spray at the air conditioner condenser comprising means to 
treat water, said means including a fluid stabilizer rod in communi- 
cation with the water to retain in the water particulate matter dis- 
solved and suspended in the water; and means to bathe a portion of 
the compressor gas output pipeline with a spray of water so treat- 
ed, said means including a nozzle and a shield to selectively direct 
the water to a portion of the pipeline, said nozzle located interiorly 
to said shield, and said shield attached to the air conditioner con- 
denser adjacent said compressor gas output pipeline whereby the 
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refrigerant gas is cooled by the spray of water and the particulate 
matter in the water does not precipitate out to form scale upon the 
compressor gas output pipeline or cooling fins of the air condition- 
er condenser. A method for increasing air conditioner efficiency by 
cooling the air conditioner compressor pump high temperature high 
pressure refrigerant gas output pipeline with water at the air condi- 
tioner condenser comprising the steps of: (A) treating water to 
retain in the water particulate matter dissolved and suspended 
therein, (B) sensing the air conditioner compressor pump input re- 
frigerant gas pressure, and (C) sensing the compressor pump refrig- 
erant gas output temperature, and (D) controllably bathing the 
compressor pump refrigerant gas output pipeline with the treated 
water in accordance with compressor input gas pressure and output 
temperature so sensed whereby the water carries off the heat from 
the high temperature high pressure refrigerant gas output pipeline 
and the pipeline is not scaled by the particulate matter in the treat- 
ed water. 


940 Stove construction . Morande, J. (to All Nighter 
Stove Works Inc). US Patent 4,213,443. 22 Jul 1980. Filed 
date 13 Mar 1978. vp. 

A description is given of a stove for household heating, 
comprising: (A) a stove structure having a floor and side walls in- 
cluding front and rear walls, said rear wall being higher than said 
front wall, and a top with a front portion at the height of said front 
wall and a rear portion at the height of said rear wall, and an inter- 
mediate top portion which is sloped and which faces generally for- 
wardly, said top portions integrally formed from one piece of sheet 
steel, (B) an access door for closing an opening in said front wall, 
(C) air inlet valve means mounted in said door for admitting com- 
bustion air to the interior of said stove structure, (D) at least one 
conduit inside said stove structure including an open end lower 
portion for receiving room air outside of said stove structure and 
an upper portion having a forward end communicating with an 
opening in said sloped top portion, (E) means for introducing room 
air into the open end of said lower portion so that this air is heated 
in the stove structure and returned to the room through said open- 
ing in said sloped portion of said top, (F) adjustable means in said 
top opening for controlling the direction of the heated air returned 
to the room through said top opening, (G) a shroud provided in an 
opening of said stove rear wall, said shroud having one end portion 
projecting inside the rear wall of the stove and defining a radially 
inwardly projecting flange, which flange defines a flue opening, an 
opposite end of said shroud projecting outside the rear wall of the 
stove structure, and (H) a flue duct segment mounted in said flue 
opening and cooperating with said shroud to define a heat ex- 
change cavity for receiving a fluid heat exchange device. 


941 Fireplace heater unit . Gardner, J. US Patent 
4,213,444. 22 Jul 1980. Filed date 10 Apr 1978. vp. 

A description is given of a fireplace heater unit consisting of 
the combustion of water conducting pipes located at the right and 
left hand side of the said heater unit, said pipes consisting of a 
lower horizontal run and an upper horizontal run, said lower and 
upper horizontal runs being connected with a plurality of vertical 
pipes providing flow communication therebetween, said horizontal 
and vertical pipes being cross-connected at the lower rear of the 
said unit by a horizontal pipe run providing water flow communi- 
cation between the said left and right hand side of said unit, a verti- 
cal pipe in communication with said horizontal cross-connect pipe 
at the rear of said unit whereby steam generation may be tranferred 
to a pressure regulator, an upper horizontal cross-connect pipe run 
providing steam flow communication between said right and left 
hand side of said unit, a horizontal cross-connect pipe run with a 
safety valve disposed therein providing steam flow communication 
between said upper horizontal steam cross-connect pipe and said 
vertical steam generation pipe whereby said safety valve is in com- 
munication with all pressure points of said unit, shrouds or heater 
boxes enclosing said vertical and horizontal pipe runs located at the 
right and left hand side of the said unit, said shrouds or heater 
boxes having an opening at the lower portion thereof for cold air 
entry and an opening near the upper portion thereof for hot air dis- 
charge, said heater boxes having a closure whereby cold air must 
circulate therethrough and a removable grate providing means on 
whicn suitable fireplace fuel may be burned. 
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Fireplace combustion air duct apparatus . Mayo, 
C. "'e Cc a tee, Inc). US Patent 4,213,445. 22 Jul 1980. Filed 
date 14 Aug 1978. vp. 

A description is given of a fireplace combustion air duct ap- 
paratus having front, rear, top, bottom, and side portions compris- 
ing a pair of ducts formed of rigid material, one of said ducts tele- 
scoping within the other, a first of said pair of ducts being closed 
on the top, two sides and the rear and having an opening in the 
bottom adapted to be placed over a fireplace ash clean-out and re- 
ceive outside air therethrough, the second one of said ducts being 
closed on two sides and the front having an opening at the 
frontward top portion, and said second duct having an air deflector 
adjacent said opening for causing air to be deflected rearwardly 
from said opening. 


943 Heat pump wrong operational mode detector and 
control system. Mueller, D.; Serber, S. (to Honeywell Inc). 
US Patent 4,211,089. 8 Jul 1980. Filed date 27 Nov 1978. 
vp. 

A description is given of a wrong operational mode detector 
and control system (hereinafter “control system”) for a reverse 
cycle refrigeration system (hereinafter “system”) for heating and 
cooling a building wherein said system comprises refrigerant com- 
pression means, an indoor coil, an outdoor coil, and refrigerant con- 
duit means connecting said compression means and said coils, said 
control system comprising: outdoor air temperature sensing means 
(hereinafter “todas”) having an output indicative of outdoor air 
temperature (hereinafter “toda”); outdoor coil temperature sensing 
means (hereinafter “todcs”) having an output indicative of the tem- 
perature of said outdoor coil (hereinafter “todc”); building tempera- 
ture sensign means (hereinafter “stat”) having outputs indicative of 
demands for heating and cooling of said building; and means con- 
necting said stat outputs to said refrigerant compression means so as 
to cause operaton thereof upon said demands for heating and cool- 
ing; and controlling means having operative connections to said 
todas, todc, and stat so as to receive the outputs thereof and to said 
refrigerant compression means so as to selectively control the oper- 
ation of said refrigerant compresssion means, said controller means 
being effective to inhibit the operation of sais stat upon the follow- 
ing conditions being satisfied: (1) stat demanding heating, and (2) 
todc is greater than toda by a predetermined amount. 


944 Space heating installation . Laing, K.; Laing, N.; 
Laing, O.; Ludin, L. US Patent 4,211,092. 8 Jul 1980. Prior- 
ity date 22 Sep 1977, Austria, vp. 

A description is given of a heat pump comprising a compres- 
sor having a rotatable casing and a rotatable impeller; a liquid heat 
exchanger and an air heat exchanger combined with said rotatable 
casing to form a rotatable unit; a bearing rotatably mounting said 
rotatable unit with the center of gravity of said unit being located 
above said bearing; a magnetically active rotor connected to said 
impeller; a stator spaced from and providing a drive torque to said 
rotor whereby when said rotor is rotated, said unit will rotate by 
the reaction moment of said impeller; and a magnetically pervous 
separation wall situated between said stator and said rotor. 


945 Vapor cycle cooling system . Midolo, L. US 
Patent 4,211,093. 8 Jul 1980. Filed date 4 Apr 1979. vp. 

A description is given of a rotary vane cooling system in- 
cluding a two phase coolant, comprising: a vaporizable liquid work- 
ing medium within said cooling system; an evaporator having an 
inlet and an outlet; a condenser having an inlet and an outlet; a two 
stage rotary vane compressor, including means for connecting the 
outlet of a first compressor stage to the inlet of a second compres- 
sor stage; said two stage rotary vane compressor being connected 
between the outlet of said evaporator and the inlet at said condens- 
er; an expansion device connected between the outlet of said con- 
denser and the inlet of said evaporator; said two stage compressor 
including a housing having a chamber therein, a rotor on a rotat- 
able shaft; said rotor being positioned within said chamber; said 
rotor having a plurality of slidable vanes which form a plurality of 
cells, within said chamber, which change in volume as the rotor ro- 
tates; said plurality of cells including a pluraity of cells on one side 
of said rotor which corresponds to said first compressor stage and a 
plurality of cells on the other side of said rotor which corresponds 
to said second compressor stage; said cells corresponding to said 
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first compressor stage having a greater maximum volume than the 
cells corresponding to said second compressor stage; and means for 
supplying at least a portion of the vapor resulting from the expan- 
sion in said expansion device to the inlet of the second compressor 
stage for providing cooling in the inlet of said second compressor 
stage. 


946 Energy conservation system for hot water heaters 
and storage tanks . Farris, W. US Patent 4,211,187. 8 Jul 
1980. Filed date 10 Apr 1978. vp. 

In combination with a furnace for heating a building and a 
water heater, an energy conservation system is described compris- 
ing a first coil of water pipe disposed within a chamber or duct of 
said furnace for absorbing heat from said furnace to heat water in 
said first coil, said pipe being connected between a pressurized 
source of cold water for said building and a cold water inlet of said 
heater, said system further comprising a spurge tank for storing a 
quantity of water therein selectively connectable across said first 
coil, means for diverting water flowing between said first coil and 
heater inlet to said spurge tank when the presure of the water flow- 
ing between said first coil and heater increases to a first pre-select- 
ed maximum pressure value, means for diverting water flowing be- 
tween said first coil and heater inlet to said spurge tank when the 
temperature of the water flowing betwen said first coil and heater 
inlet increases to a first pre-selected maximu temperature value, first 
check valve means for restraining the back-filling of said spurge 
tank with water flowing from said source and from the upstream 
end of said forst coil, second check valve means for restraining the 
back flow of water to said source from said spurge tank and said 
first coil, means for venting water and steam from said spurge tank 
to a sewer line when the pressure of water in said spurge tank 
reaches a second pre-selected pressure valve, and means for venting 
water and steam from said spurge tank to a sewer line when the 
pressure of water in said spurge tank reaches a second pre-selected 
pressure valve, and means for venting water and steam from said 
spurge tank when the water temperature in said spurge tank 
reaches a second pre-selected temperature value. 


947 City development and planning as aids to trans- 
port-system design and energy conservation. Longmore, J.; 
Musgrove, J. (University Coll., London, England). pp 37-42 
of Resources for electric vehicles and their infrastructure. 
Stevenage, England; Peter Peregrinus Ltd. (1980). 

From 3. international conference on resources for electric 
vehicles and their infrastructure; London, UK (20 Nov 1979). 

Prognostications for use in transport-plan implementation are 
subject to rapid change as the kaleidoscope of national and interna- 
tional energy strategies changes, but their precision may be expect- 
ed to become increasingly reliable as better data become available 
and modeling techniques improve. This is equally true for those 
wider aspects of energy use and energy conservation associated 
with the built environment, especially those concerned with energy 
strategies for urban locations. However, no matter how energy ho- 
rizons change, it must be recognized that urban planning and devel- 
opment decisions may offer important help or crippling hindrance 
in making them achievable. It is the purpose of this paper to show 
the very close interrelationship between energy use in the built en- 
vironment and energy use in transportation, and to identify some of 
the mutual advantages to be derived from more comprehensive ex- 
amination of energy-conservation possibilities in these terms. 


948 Performance of a free-piston Stirling engine for a 
heat pump application. Chiu, W.S.; Carlson, W.B. (GE, 
Philadelphia, Pa). Proc., Intersoc. Energy Convers. Eng. 
Conf; 1: No. 79CH1477-9, 1181-1185(1979). (CONF- 
790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

The General Electric Company, in a cooperative effort with 
the Gas Research Institute and the Department of Energy, is cur- 
rently developing a heat activated heat pump (HAHP). A free- 
piston Stirling engine coupled with a free-piston linear compressor 
has been selected as the most promising system for the eventual 
commercial product. The system presents a unique load matching 
problem over the heat pump’s ambient temperature operating 
range. The system is a thermodynamically coupled, three-body ma- 
chine consisting of a working fluid displacer, a power piston and a 
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compressor piston. Unlike a conventional kinematic drive system, 
the motions of the dynamic components are constrained only by 
the working fluids. This paper presents the test results of the first 
prototype engine. 4 refs. 


949 System performance of a Stirling engine powered 
heat activated heat pump. Richards, W.D.; Chiu, W.S. (GE, 
Philadelphia, Pa). Proc., Intersoc. Energy Convers. Eng. 
Conf; 2: No. 79CH1477-9, 1693-1698(1979). (CONF- 
790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

The development of the first prototype heat activated heat 
pump (HAHP) jointly sponsored by the Gas Research Institute, the 
Department of Energy and the General Electric Company is com- 
pleted. It is envisioned as a unitary heating and cooling product 
competing for the same market as is currently served by the gas 
year-round and gas furnace/electric air conditioning systems. This 
paper presents the results obtained in testing the first prototype of 
the complete HAHP system. 5 refs. 


950 (BNL—51239) Development of a test set for ad- 
justment of residential furnaces and boilers. Final report. 
(Honeywell, Inc., Minneapolis, MN (USA). Technology 
Strategy Center). Jan 1980. Contract AC02-76CHO00016. 
191p. IS, PC A09/MF AO1. 

A program was undertaken to design and develop a portable 
test set for simplified field adjustment of residential furnaces and 
boilers to achieve peak operating efficiency. Advanced technology 
was applied to provide continuous analysis of flue gases and the 
display of temperature, oxygen concentrations, smoke value and 
furnace efficiency. Prototype models were constructed and deliv- 
ered to Brookhaven National Laboratory for further testing. A 
survey of furnace dealers was conducted, and a commercialization 
plan was developed based on survey responses and the status of the 
equipment developed under the program. Goals for a marketable 
test set and development steps to achieve a projected energy sav- 


ings were determined and recommended. Recommendations for 
specific areas of further development are included. 


951 (DOE/EIA—0214(78)) State Energy Data Report: 

statistical tables and technical documentation, 1960 through 

1978. (Department of Energy, Washington, DC (USA). 

Energy Information Administration). Apr 1980. 490p. 

po PC A21/MF AO1;GPO Stock No. 061-003-00096-7, 
10.00. 

Consumption of energy by type of fuel and by end-use 
sector is tabulated for the United States and for each of the 50 
States for each year from 1960 through 1978. Energy sources are 
coal, natural gas, petroleum products, nuclear power, hydroelectric 
power, geothermal power, and wood and waste. Petroleum prod- 
ucts treated separately are asphalt, aviation gasoline, distillate fuel, 
jet fuel, kerosene, liquefied petroleum gases, lubricants, motor gaso- 
line, residual fuel, and road oil. End-use sectors covered for each 
geographic area are residential, commercial, industrial, transporta- 
tion, and electric utilities. All data are reported in both Btu and in 
standard physical units; generally data for 1960--1977 are final and 
1978 data are preliminary. A second section covers the technical 
documentation and explains the methodology and data sources. The 
State Energy Data System bears structural resemblance to its pred- 
ecessor system, the Federal Energy Data System (FEDS). Publica- 
tions generated from that system are titled Federal Energy Data 
System (FEDS): Statistical Summary Update,”” DOE/EIA—0192, 
and ‘Federal Energy Data System (FEDS) Statistical Summary,” 
DOE/EIA—0031/2. 365 tables. 


952 (IKE-K—61) Statistical evaluation of concepts for 
a Bund-Laender modernization program in Baden-Wuerttem- 
berg. Friedrich, R. (Stuttgart Univ. (TH) (Germany, F.R.). 
Inst. fuer Kernenergetik und Energiesysteme). Oct 1979. 
(In German). NTIS (US Sales Only), PC A03/MF 

Data gathered from permitted requests for a modernization 
credit accorcing to the Federal Governments and the State Goern- 
ments’ Modernization Law of 1978 were evaluated statistically. 
Large differences were seen between private proponents and juris- 
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tic proponents (e.g., co-operative house building societies). The 
latter modernize considerably more houses per application, they re- 
alize more measures and the houses are younger than those of pri- 
vate applicants. 0.63 of the houses in Baden-Wuerttemberg built 
before 1961 were modernized. This share differs, however, from 
one region to another, for example in the Bodensee region it is 12 
times as high as in the region of Boeblingen. Most frequently, meas- 
ures are taken to modernize the heating and cooking facilities and 
the sanitary equipment. More than 70 of the loans are granted out- 
side the main points of modernizing. 


953 (LBL—10440) Energy budgets and masonry 
houses: a preliminary analysis of the comparative energy per- 
formance of masonry and wood-frame houses. Goldstein, 
D.B.; Levine, M.D.; Mass, J. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Sep 1980. Contract W- 
7405-ENG-48. 24p. NTIS, PC A02/MF AO1. 

Energy Performance Standards require the establishment of 
energy budgets - maximum values of predicted building energy 
consumption assuming standard building operating conditions. 
Energy budgets based on minimizing life-cycle-costs to consumers 
have been computed in earlier reports. The prototype buildings for 
those studies used wood-frame construction. The energy perform- 
ance of masonry houses is explored. Theoretical aspects of the 
modelling of masonry buildings on the DOE-2 program are dis- 
cussed. Results of DOE-2 simulations are presented. Energy bud- 
gets which correspond to cost-minimizing masonry houses are 
found to be approximately equal to those for frame houses. The 
same energy performance requires only slightly less insulation in 
masonry walls than in frame walls for the climates studied. It is 
concluded that separate energy budgets for frame and masonry 
houses do not appear to be warranted 


954 (LBL—11338) Life-cycle cost analysis of major 
appliances. Turiel, I.; Estrada, H.; Levine, M. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jul 1980. 
Contract W-7405-ENG-48. 93p. NTIS, PC AO5/MF AOl1. 

DOE has proposed energy efficiency standards for eight 
types of appliances. One of the criteria used to establish these 
standards is the economic impact of the standard on the consumers 
of the regulated products. A life-cycle cost analysis was performed 
for 32 classes of these eight appliances in order to gain a measure of 
the economic impact of equipment purchases on the consumer. 
Simple payback times were also computed to indicate how much 
time is required for the consumer to recapture his or her initial 
added investment in a more efficient product. Using national aver- 
age energy use for each appliance type, we found that the proposed 
1985 standards are cost-effective with respect to the energy effi- 
ciency levels projected to occur in the absence of standards for all 
classes of products. Simple payback periods range from several 
months for refrigerators and freezers to a maximum of 5.3 years for 
split system central air conditioners. A regional life-cycle cost anal- 
ysis indicated that the distribution of costs and benefits from the 
proposed national standards varies significantly among the different 
regions for air conditioners and furnaces. In the region with the 
least cooling load hours, simple payback times are quite lengthy for 
air conditioners, and in some cases exceed the appliance lifetime. 


955 (P—400-00-018) Refrigerator/freezer directory: 
sorted by type and volume, based on 1979 standards. (Califor- 
nia Energy Commission, Sacramento (USA)). 29 Feb 1980. 
6lp. California Energy Commission, Sacramento. 

This directory identifies refrigerators, freezers and combina- 
tions thereof, that have been certified as complying with the regula- 
tions that became effective on November 3, 1979 


956 (PUB—355, pp 171-176) Earth tempering as a pas- 
sive design strategy. Labs, K. (Undercurrent Design Re- 
search, New Haven, CT). 1980. 

From American section of the International Solar Energy 
Society conference; Phoenix, AZ, USA (2 Jun 1980). 

Several fundamental climate control strategies are available 
to the architect, among which are such familiar techniques as insu- 
lation, thermal mass, natural ventilation, passive solar heating, and 
evaporative cooling. Earth tempering design practices satisfy many 
of these simultaneously - and may be at conflict with others. The 





127 / ERA VOL. 6, NO. 1 


balance of benefits and possible disadvantages of building below 
ground will depend on local climatic factors, and on the nature of 
individual designs. A procedure is described for analyzing local cli- 
mates by establishing the relative priority of the fundamental cli- 
mate control strategies. The procedure summarizes the percentage 
number of hours that each of the strategies is applicable in any lo- 
cation for which the necessary weather data is available. Insights 
into the climate conditioning role of earth tempering are provided 
by viewing the comfort problem in this way. Computer-analyzed 
summary data for four geographic regions of the United States is 
presented for illustration. 


957 Electrical load restoration method . Hedges, W.; 
Sullivan, C. (to Cyborex Labs Inc). US Patent 4,211,933. 8 
Jul 1980. Filed date 26 May 1978. vp. 

An energy management method is described that employs 
apparatus for automatically limiting the total instantaneous con- 
sumption of electrical energy in a residence having a plurality of 
energy consuming variable demand loads having different nominal 
current demands, said method including measuring the total current 
to the loads which are then in operation, and automatically inter- 
rupting the current, if any, to each of said loads in a predetermined 
sequence when the total current to the loads then in operation 
exceed the predetermined peak total current demand, until the total 
current is less than the predetermined peak total, the improvement 
whereby current consumption ‘s maintained as high as possible 
without exceeding said predetermined peak demand, said improve- 
ment comprising: (A) establising a predetermined load shedding se- 
quence which is independent of the nominal current demands of 
said loads; (B) measuring the actual consumption values of each 
load which is interrupted; (C) selecting from among those loads 
which have been interrupted, the loads which, according to said 
actual values and independent of said nominal values, can be re- 
stored without causing said total current to exceed predetermined 
peak demand; and (D) automatically restoring said selected loads to 
operation; the measurement of said actual consumption values en- 
abling load restoration selections based thereon without modifica- 
tion of said energy management apparatus to account for variations 
in said nominal demands of said loads. 


958 Analysis of single-family-dwelling thermal perform- 
ance. Hutchins, P.F. Jr.; Hirst, E. (Oak Ridge National 
Lab., TN). Contract W-7405-ENG-26. Resour. Energy; 2: 
No. 1, 75-96(Sep 1979). 

Various levels of investment in energy-efficient designs are 
analyzed for new single-family dwellings to develop relationships 
between initial cost and annual energy savings in space heating and 
cooling. The analysis is performed for a 1200 ft? ranch-style home 
in nine US locations using natural gas or electricity for space heat- 
ing. The results define relationships between annual energy savings 
in space heating and cooling versus additional initial cost, which 
demonstrate the law of diminishing marginal returns. Potential re- 
ductions in annual energy use range from 30 to 60% when com- 
pared to the present Housing and Urban Development Minimum 
property Standards (HUD-MPS). Optimum levels of investment in 
energy-conserving design were computed for each location. When 
compared to the HUD-MPS, major differences were noted for all 
but the natural gas-heated homes in areas with less than 5200 heat- 
ing degree days. Paybacks for additional investment above the cur- 
rent standard range from 15 to 20 years for natural gas users and 
four to six years for electrically-heated homes based on 1975 aver- 
age fuel prices. 22 references, 10 figures. 


959 Sensible and latent cooling requirements of conven- 
tional and passively cooled residences in American climates. 
Clark, G.; Allen, C.P. (Trinity Univ, San Antonio, Tex). 
Proc., Intersoc. Energy Convers. Eng. Conf.; No. 799CH1477-9, 
269-273(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Moisture removal (or latent heat load) is a human comfort 
requirement which has not been as carefully related to climate as 
the more obvious sensible heat load. The sensible load, latent load 
and total electric air conditioning requirement of an energy con- 
serving conventional residence and a similar passively cooled resi- 
dence have been simulated using hourly meteorological data for 9 
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cities. Comfort is defined by ASHRAE 55-74 and the simulations 
are based on the detailed methods of the NBSLD Program. 6 refs. 


(AD-A—081056) A test program to determine the 
feasibility of installing utility meters in military family hous- 
ing, developing energy ceilings, and operating a penalty billing 
system for occupants who overconsume energy. Volume I. 
(Office of the Deputy Assistant Secretary of Defense (In- 
stallations and Housing), Washington, DC (USA)). 1 Mar 
1980. 333p. NTIS PC MF AOl. 

This executive summary presents an overview of the meter- 
ing test; estimated costs of implementation; and potential impacts of 
the directed metering program, as well as several alternatives de- 
veloped during the test. The results of the metering test suggest 
that the legislation as now written should not be implemented. 
While retrofitting existing housing for metering and billing occu- 
pants is feasible, though extremely costly, the norm for determining 
appropriate energy allowances is not sufficiently accurate to bill in- 
dividuals. The Department of Defense has concluded, based on re- 
sults of tests, that the best approach to energy conservation in 
family housing is a combination of continuing aggressive consumer 
education coupled with increased emphasis on energy conservation 
facility improvement. 


961 (AD-A—081057) Family housing metering test. A 
test program to determine the feasibility of installing utility 
meters in military family housing, developing energy ceilings, 
and operating a penalty billing system for occupants who 
overconsume energy. Volume II. Appendices. (Office of the 
Deputy Assistant eset | of Defense (Installations and 
Housing), Washington, DC (USA)). 1 Mar 1980. 962p. 
NTIS PC MF AOl1. 

Appendices: Feasibility Study of Utility Metering for Family 
Housing Units at Public Works Center, Great Lakes, Illinois; Pho- 
tographs Showing Meter Reading Problems and Typical Meter In- 
stallations; Family Housing Survey; Family Housing Mock Utility 
Billing System User Manual; Analyses of Familiy Housing Norms; 
The Utility Norm Analysis Task of the Energy Conservation Pro- 
gram; ADP Portion of the Billing System; Occupant Guide to the 
Military Family Housing Utility Billing Test; NAVFAC Utility 
Billing System Study; PACNAVFACENGCOM Audit Report; Al- 
ternative Strategies for Optimizing Energy Supply, Distribution, 
and Consumption Systems on Naval Bases; Energy Conservation 
Attitudes and Behaviors of Navy Family Housing Residents; and 
The Corry Kil-A-Watt Newsletter. 


962 (PB—80-118664) A thermodynamic computer sim- 
ulation of an air-to-air heat pump system for a commercial 
building. Progress report. Olivier, P.P.; Sepsy, C.F.; Jones, 
C.D. (Ohio State Univ., Columbus (USA). Dept. of Me- 
chanical Engineering). Nov 1973. 161p. NTIS, PC A08/MF 
A0l. 


The development of a computer simulation program for an 
air to air heat pump system by using specific procedures proposed 
by ASHRAE (American Society of Heating, Refrigerating, and 
Air-Conditioning Engineers) is presented. The program is to be 
used to optimize the heat pump system by changing set points, tem- 
perature schedules, and control arrangements; and to predict 
energy consumption over given periods to compare with energy 
consumption predicted by the system simulation program for the in- 
stalled system. Included in the report are: a description of the build- 
ing and installed environmental control system used in the study; 
specific steps in the heat pump system simulation development, in- 
cluding guidelines, limitations, and basic system simulations for 
cooling and heating cycle operations; a basic system sensitivity 
study; system modification and experimentation; a comparison be- 
tween the heat pump system and the installed system; and conclu- 
sions and recommendations. Definition of variables, the computer 
program listing, and typical results are contained in the appendix. 


963 Valve means responsive to the operation of a 
vapor-seal valve for preventing fuel — from the dis- 
charge spout of a vapor-recovery fuel dispensing nozzle . 
Pyle, W. (to Chevron Research Co). US Patent 4,213,488. 
22 Jul 1980. Filed date 4 Dec 1978. vp. 

A description is given a vapor-recovery fuel dispensing 
nozzle, comprising: a nozzle main body portion; a discharge spout 
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projecting from the main body portion, said discharge spout having 
an outlet end proportioned for ease of insertion into a fill pipe of a 
fuel tank; a flow passage extending through said discharge spout 
and the nozzle main body portion for the flow of fuel therethrough; 
a flow control valve in the nozzle main body portion operable to 
regulate the flow of fuel through said flow passage; a vapor recov- 
ery passage means formed in the main body portion; a vapor recov- 
ery shroud disposed radially outwardly from said discharge spout 
and having an inner end and an outer end, the inner end of said 
shroud connected to the nozzle main body portion in communica- 
tion with said vapor recovery passage means; a sealing collar at the 
outer end of said shroud for engagement with the fill pipe opening 
when said discharge spout is inserted therein in use of said nozzle 
to direct vapor expelled from the fuel tank during refueling to said 
vapor recovery passage means by way of said shroud; a vapor-seal 
valve for said nozzle operable to be in a closed position to prevent 
the escape of vapors through the outer end of said shroud when 
said nozzle is not in use and to be in an open position when said 
discharge spout is inserted into the fill pipe in use of said nozzle so 
that vapor expelled from the fuel tank during refueling may be di- 
rected by way of said shroud to said vapor recovery passage 
means; valve means responsive to the operation of said vapor-seal 
valve located in said discharge spout at the outlet end thereof for 
sealing the outlet end of said discharge spout to prevent the flow of 
fuel therethrough when said vaporseal valve is in a closed position 
and for opening the outlet end of said discharge spout to permit the 
flow of fuel therethrough when said vapor-seal valve is in an open 


position. 


964 Office complex analyzed for application of inte- 
grated community energy systems. Kennedy, A.S.; Lee, C.; 
Davis, A.A.; Davis, H.A. (Argonne Natl Lab, USA). Proc., 
Intersoc. Energy Convers. Eng. Conf; 2: No. 79CH1477-9, 
2074-2078(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Integrated Community Energy Systems (ICES) are designed 
to conserve energy by combining energy services in a central 
supply facility that operates on the community scale. This paper 
gives the results of an application of ICES to an office complex in 
Burlington, Massachusetts. 
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REFER ALSO TO CITATION(S) 856, 868, 947, 951 


965 (AD-A—079320) Technology assessment of low 
energy vehicles. Final report, Aug 1978-Sep 1979. Linstone, 
H.A.; Dawson, R.; Gur, Y.; Molnar, P.; Schwartz, D. (Nero 
and Associates, Inc., Portland, OR (USA)). Sep 1979. 347p. 
NTIS, PC A15/MF AOI. 

The objectives of this study are to forecast low energy vehi- 
cle technology to the year 2005 and to assess the impact such tech- 
nological developments may have on U.S. Coast Guard missions, 
mission requirements, and mission performance. The tasks undertak- 
en in this study include: (1) 1980-2005 environment and scenarios, 
(2) mission analysis, (3) technology forecast and assessment, (4) 
energy analysis, and (5) organizational analysis. It is found that 
ELT may replace SAR as the top priority mission. The helicopter, 
cutter, patrol boat, ports and v/aterways boat, and fixed wing air- 
craft will remain high priority vehicles. The currently available 
Cessna-type aircraft and new lighter-than-air vehicle (LTAV) will 
also be highly ranked. Other technologically advanced vehicles im- 
prove performance (e.g., response time) - an important considera- 
tion in view of future ‘threats’ - but at the expense of increased 
energy consumption. However, they may permit indirect energy 
savings (e.g., by changes in strategy and tactics). Key suggested 
steps for U.S. Coast Guard energy savings include the LTAV, an 
energy monitoring system, computer-aided mission planning, and 
production facility to serve eastern and southeastern districts. Im- 
proved power plant and engine component design and remote sens- 
ing and communications systems offer other technological opportu- 
nities for energy savings. 
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966 (AD-A—081182) Energy conservation potential of 
general aviation activity. (Federal Aviation Administration, 
Washington, DC (USA). Office of Environment and 
Energy). Sep 1979. 49p. NTIS, PC A03/MF AO1. 

Three approaches for reducing energy consumption were in- 
vestigated: hardware modification, pilot education, and air traffic 
control. It is recommended that research into new aircraft engine 
designs, automatic mixture controls, conventional engine fuel saving 
improvements, composite materials development, and aerodynamic 
drag reduction continue and that this hardware be introducted into 
the fleet when cost, reliability and safety considerations allow. It is 
further recommended that the pilot awareness and education pro- 
grams listed above be implemented by the FAA and the general 
aviation industry; and finally, that the ATC actions listed should be 
further evaluated to determine whether the anticipated fuel savings 
justify their implementation. 


967 (PB—80-110968) Technical options for conserva- 
tion of metals: case studies of selected metals and products. 
Volume II-F: preliminary technology assessment of materials 
conservation strategies. Working paper No. 6. (Office of 
Technology Assessment (U.S. Congress), Washington, DC). 
Sep 1978. 23lp. NTIS, PC Al1/MF AOI. 

This report has identified the following options as most 
promising for responding to basic congressional concerns in a way 
which balances the need for efficiency, stability, and adaptability in 
the materials industry: (1) Establish a market for contingency shares 
certificates between materials suppliers and industrial customers of 
basic materials. (2) Improve the aftermarket infrastructure through 
leasing arrangements and large-scale jobbers for product resale, 
rework, and repair. (3) Improve materials recycling through a scrap 
stockpile and scrap inventory. (4) Establish tax credits for demon- 
stration of substitutability in applications of critical materials. In ad- 
dition to these four basic options, five supporting options are de- 
signed to complement the basic options: electronic marketplace for 
materials and innovations; a public data system for contingency 
planning and RandD; a regulatory review process; diplomatic ini- 
tiatives; social experiments. 


968 Operational requirements and technical develop- 
ment of an integrated transport system utilising tramways, 
railway, and metro. Baggs, J.A. pp 52-62 of Resources for 
electric vehicles and their infrastructure. Stevenage, Eng- 
land; Peter Peregrinus Ltd. (1980). 

From 3. international conference on resources for electric 
vehicles and their infrastructure; London, UK (20 Nov 1979). 

This paper is primarily concerned with urban electric rail 
systems, from the lightest to the heaviest forms, and with the iden- 
tification of their characteristics and their individual roles within 
urban transport. 


969 (PB—80-101272) Study of aerodynamic methods 
for improving truck fuel economy. Buckley, F.T. Jr.; Marks, 
C.H.; Walston, W.H. Jr. (Maryland Univ., College Park 
(USA). Dept. of Mechanical Engineering). Dec 1978. 404p. 
NTIS, PC A18/MF AOl. 

Results are reported of a 3-year program to investigate aero- 
dynamic means to reduce fuel consumption of tractor-trailer trucks. 
The study considered the benefit of aerodynamic add-on devices to 
reduce the aerodynamic drag on existing vehicles, and the influence 
of design alternatives in reducing the drag of future vehicles. Re- 
sults are obtained for scaled-models in water table and wind-tunnel 
experiments, and for full-scale vehicles in coast-down and fuel 
economy tests. Wind statistics, analyzed to estimate national-aver- 
age highway wind conditions, and basic aerodynamic data obtained 
in the experiments are used to define a wind-averaged aerodynamic 
drag, or drag reduction for national-average operating conditions. 
Drag reductions of both commercial and newly-developed retrofit 
drag reducing devices are evaluated. Full scale test results indicate 
that wind turbulence effects cause the full-scale drag reductions 
produced by retrofit devices to be generally less than those found 
in the wind tunnel. The decrease is found to be a function of the 
design of the device and the ambient conditions in which it is used, 
and is the least for a fairing/gap seal combination which produces 
wind-averaged aerodynamic drag reductions of up to 36% in wind- 
tunnel experiments. 
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970 Operation of a modern trolleybus system. Part I. 
Stutz, C. (City of Basle Transport, Switzerland). pp 49-50 of 
Resources for electric vehicles and their infrastructure. Ste- 
venage, England; Peter Peregrinus Ltd. (1980). 

From 3. international conference on resources for electric 
vehicles and their infrastructure; London, UK (20 Nov 1979). 

Basle Tran*>ort is the public enterprise in charge of local 
public transport in the north-west of Switzerland, bordering on 
both Germany and France. Basle Transport has 1150 employees 
and carries 100 million passengers over a total of 20 million kilome- 
ters per year. The system consists of 150 trams (consisting of front 
and rear cars), 56 motor buses and 32 trolley-buses. From this it is 
evident that Basle Transport employs all three methods of traction 
according to the type of residential district served and the structure 
of the routes. This report is intended to show that lower running 
costs result from more frequent services, that there is less pollution 
of the environment, that allowances are made for developments in 
the fuel sector, that electrically-powered vehicles have a longer 
working life and that trolley-buses are popular with the general 
public. For several decades now we have been working very close- 
ly with the firm of Kummler and Matter. Our new installations are 
based on the given capacities of this firm. Its development work 
has made possible technical progress and a decrease in costs in 
recent years. The maneuverability, maximum speed, and problems 
in case of power cuts; moving without overhead conductor wires, 
and the financial aspects of the system are discussed. 


971 Operation of a modern trolleybus system. Part II. 
De Steffani, G. pp 51 of Resources for electric vehicles and 
their infrastructure. Stevenage, England; Peter Peregrinus 
Ltd. (1980). 

From 3. international conference on resources for electric 
vehicles and their infrastructure; London, UK (20 Nov 1979). 

Experience in Switzerland cities in planning, installing, and 
operating electric trolleybus systems is briefly reviewed. (LCL) 


972 Electric vehicles in a large city: future constraints 
and opportunities. Bayliss, D.; Foulkes, M. (Greater London 
Council, England). pp 139-145 of Resources for electric ve- 
hicles and their infrastructure. Stevenage, England; Peter 
Peregrinus Ltd. (1980). 

From 3. international conference on resources for electric 
vehicles and their infrastructure; London, UK (20 Nov 1979). 

The possibilities for electric vehicles, particularly battery 
electric vehicles, in the environment of large cities are examined. 
Using London as an example of conditions in all large cities, the 
effects of petroleum shortages and prices on i-c engine vehicle use 
and ownership, electric vehicle ownership and operation, and fac- 
tors that will foster increased use of electric road vehicles are dis- 
cussed. (LCL) 


973 Effects of Federal policies on gasoline consump- 
tion. Sweeney, J.L. (Stanford Univ., CA). Resour. Energy; 2: 
No. 1, 4-26(Sep 1979). 

Utilizing theory and econometric evidence, rough quantita- 
tive estimates are made of the impacts on passenger-car gasoline 
consumption of several Federal policies. Three distinct time periods 
are distinguished: pre-embargo, post-embargo before new-car-effi- 
ciencies standards, and post-standards. In the pre-embargo period 
the net effect was to reduce gasoline consumption, while for four 
years after the embargo, policies tended to encourage consumption. 
The new-car average-fuel-efficiency standards, first effective in 
1978, can be expected to greatly influence passenger-car gasoline 
consumption by forcing (possibly uneconomically large) increases 
in fleet efficiency. With these standards in operation, other policies 
will have little or no incremental effect on new-car efficiency and 
can work only through influencing vehicle miles; the new-car-effi- 
ciency response to such programs will have been preempted by the 
standards. For the post-standards era, the net impact of Federal 
programs will be a reduction in gasoline consumption and a de- 
crease in price elasticity of passenger-car gasoline demand. 10 refer- 
ences, 5 tables. 


974 (PB—80-106578) Fuel consumption of commercial 
vehicles: instrumentation and analysis of results. Simmons, 
1.C.P. (Transport and Road Research Lab., Crowthorne 
(UK)). [nd]. 25p. NTIS, PC A02/MF AOl1. 
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A system has been developed for analyzing the fuel con- 
sumption of commercial vehicles. Transducers for measuring accel- 
erator position, fuel flow, torque in the drive shaft, and speed are 
used. A data logging unit scans these transducers and records the 
results on magnetic tape. Subsequent storage of data, analysis, and 
presentation of results are achieved using a minicomputer. Exam- 
ples of test procedures and typical results are shown. 


3203 Industry And Agriculture 


REFER ALSO TO CITATION(S) 865, 951, 1035 


975 RDF as a kiln fuel. Duckett, E.J.; Weiss, D. 
(Schwartz and Connolly Inc, Washington, DC). pp 387-401 
of Proceedings of national waste processing conference, 9th 
biennial: resource recovery today and tomorrow, 1980. New 
York, NY; American Society of Mechanical Engineers 
(1980). 

From 9. biennial national waste process conference; Wash- 
ington, DC, USA (11 May 1980). 

Refuse derived fuel (RDF) has been experimented with and/ 
or proposed for use in kilns for the production of portland, cement, 
lime and expanded shale (a form of lightweight aggregate). Techno- 
logical issues affecting the use of RDF in kilns are reviewed. 48 
refs. 


976 (PB—80-110935) Technical options for conserva- 
tion of metals; case studies of selected metals and products. 
Volume II-C: identification and evaluation of metal conserva- 
tion approaches for products. Working paper No. 3. (Office of 
Technology Assessment (U.S. Congress), Washington, DC). 
Apr 1978. 278p. NTIS, PC A1l3/MF AOl. 

Five materials and five products were studied. Later on in 
the program, generalizations were made to all products. The five 
materials included iron and steel, aluminum, copper, chromium, and 
nickel. The five products chosen were automobiles, refrigerators, 
cans, off-the-road tractors, lathes, and fabricated metal structures. 
An in-depth study was made of each product emphasizing materials 
utilization as it related to the following: function, design and manu- 
facturing practices, life and durability. The technical feasibility of 
various materials conservation approaches was considered for each 
product. These approaches included: use of less material covered 
such factors as size of parts, and reduction of scrap. Substitution 
implies use of alternative materials, such as plastics, advanced com- 
posites, powder metal components, and high-strength low-alloy 
steel. Increased life and durability includes consideration of design 
and manufacturing techniques leading to longer life and more dura- 
ble products. 


977 (PB—80-110943) Technical options for conserva- 
tion of metals: case studies of selected metals and products. 
Volume II-D: alternative methods for implementing a recy- 
cling policy. Working paper No. 4. (Office of Technology 
Assessment (U.S. Congress), Washington, DC). Mar 1978. 
69p. NTIS, PC A04/MF AO1. 

The primary objective of this research is to suggest various 
methods which may be used to encourage the recycling of compo- 
nents and metals contained in selected products. Tracing the life of 
each of six selected products led to certain conclusions about poli- 
cies for increasing recycling. Basically, scrap metal is a commodity; 
its availability and price fluctuate dramatically with the demand for 
scrap. Thus, the methods suggested in this study are proposed 
given conditions of continuing demand for scrap. The suggested 
methods are: (1) A Consumer Information Program and Home Re- 
cycling Center alerts consumers to the importance and simplicity of 
initiating the recycling process. (2) Setting higher rates for dumping 
products rather than scrapping them would encourage trade-in 
dealers and peddlers to recycle more material. (3) Aid to scrap 
dealers in the form of decreased transportation costs and support 
programs could alleviate some of the volatility in price and avail- 
ability of scrap. (4) Landfill operators could separate out metals 
from products prior to their entering the landfill. As a final recov- 
ering method, landfills could be uncovered and metals recycled. 
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978 (PB—80-110950) Technical options for conserva- 
tion of metals: case studies of selected metals and products. 
Volume II-E: analysis of the impacts of changing product 
service life and material content. Working paper No. 5. 
(Office of Technology Assessment (U.S. Congress), Wash- 
ington, DC). Dec 1977. 157p. NTIS, PC A08/MF AOI. 

This assessment concentrates on the manufacturing and use 
phases of the total materials cycle. The manufacturing and use 
phases are the phases of the cycle primarily concerned with materi- 
als utilization and where there exists a high potential for conserva- 
tion. In order to examine a broad array of possibilities, the impacts 
of conservation policies on product sales, employment, and materi- 
als consumption have been investigated for the following material 
and product categories: copper and aluminum in refrigerators, auto- 
mobiles, and shipping containers. This report presents the results of 
that investigation 


979 (ANL/CNSV-TM—42) Industrial cogeneration 
case study No. 3: Mead Corporation Paper Mill, Kingsport, 
Tennessee. (Faucett (Jack) Associates, Inc.. Chevy Chase, 
MD (USA)). Apr 1980. Contract W-31-109-ENG-38. 42p. 
NTIS, PC A03/MF AOI. 

The design, operation, performance, economics and energy 
efficiency of the 25,000 kW co-generating power plant at the Mead 
Co. paper mill in Kingsport, TN are described, and compared with 
the efficiency of producing only process heat at the plant while im- 
porting electric power from a local utility. It was established that 
on-site co-generation consumed 2/3 of the energy that would have 
been required for on-site process heat generation plus purchased 
off-site-generated electric power and that co-generation resulted in 
more than $2.8 million saved during the period from 1975 through 
1978. (LCL) 


980 (DOE/CS/40056—T2) Application of foams to the 
processing of fabrics. Phase III. Technical progress report, 
September 1, 1979-August 31, 1980. Namboodri, C.G. 
(United Merchants Research Center, Langley, SC (USA)). 


Sep 1980. Contract AC02-77CS40056. 33p. NTIS, PC A03/ 
MF AOl. 

Objective is to reduce the energy required to evaporate the 
water in wet processes by using foams. By the end of August 1980 
approximately 400,000,000 yards of fabric had been foam finished. 
Plant energy data from three UM and M plants have been collected 
which shows great savings. Considerable work has been done on 
developing applicators to apply dye and finish uniformly to flat 
goods. Simultaneously tinting and foam finishing by the use of a 
tripad show promise. Foam dyeing of nylon carpets is in produc- 
tion and approximately 3 million pounds of carpet have been foam 
dyed in one US plant. Nylon flock fabric dyeing has been scaled-up 
in pilot plant and plant trials. Foam dyeing of 100% polyester blan- 
kets utilizing pigment foam and disperse dye foam is in production 
in one textile mill. Foam pigment dyeing of flat goods by horizontal 
pad application shows promise by the traverse application of foam 
on both sides of fabric. Wet on wet foam dyeing of prepared wet 
fabrics is feasible. A polyester/cotton narrow width industrial tow- 
eling is now being foam dyed and finished simultaneously commer- 
cially. Foam printing using engraved rolls continues in production. 


981 Methods and apparatus for feeding liquid into ap- 
paratus having high pressure resistance . Chen, T. US Patent 
4,211,188. 8 Jul 1980. Filed date 23 Mar 1979. vp. 

A description is given of a high efficiency energy saving 
condensate feeding system for feeding condensate into a high pres- 
sure vapor generator of more than 85 psig vapor pressure, compris- 
ing a first and a second energy saving high pressure vessel filled 
with the same kind of vapor as is generated by said generator and 
said vapor in said first vessel being high pressure vapor of which 
most of the energy content is to be restored to said generator; 
means for charging condensate into said second vessel; means for 
selectively isolating said second vessel; at least two levels of high 
pressure vapor distributing tubes with multiple openings under said 
liquid level in said second vessel, and some of the openings of said 
tube at upper level are directed to inject vapor to lower level to 
slow down the upward motion of a portion of vapor released from 
a vapor distributing tube at lower level for effective vapor condens- 
ing; means for releasing said high pressure vapor in said first vessel 
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into said second vessel and to inject said vapor from said vapor dis- 
tributing tubes at various elevations into the condensate in said 
second vessel for reducing the vapor pressure by condensing a por- 
tion of said vapor and to preserve the energy content of said con- 
densed vapor; means for charging said condensate from said second 
vessel into said first vessel; means for isolating said first vessel from 
said second vessel; means for bleeding high pressure vapor from 
said high pressure vapor generator into said first vessel to build up 
a pressure head in said first vessel for assisting condensate feeding 
into said generator; means for charginig said condensate from said 
frist vessel into said generator until said first vessel is selectively 
drained while said vapor bleeding means is selectively in operation; 
and means for selectively isolating said first vessel from said high 
pressure vapor generator. 


982 Energy conservation in an optimized electrochemi- 
cal process. Keller, R. (Argonne Natl Lab, Ill). Electrochim. 
Acta; 25: No. 3, 303-307(Mar 1980). 

In industrial electrochemical processes, costs resulting from 
energy consumption and investment are balanced by operating at 
an optimum current density. Energy conservation measures such as 
technical process improvements or changes in energy prices often 
result in new optimum operating conditions. This has to be consid- 
ered in assessing the effect of such measures. The inter-relationships 
between process operating conditions, product cost, and energy 
consumption have been studied by means of model calculations. 1 
ref. 


983 Fuel conservation in high temperature slot-forge 
furnaces. Bjerklie, J.W.; McNeil, M. (Hague Int, South 
Portland, Me). Proc., Intersoc. Energy Convers. Eng. Conf.; 2: 
No. 79CH1477-9, 1647-1652(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

This paper reviews the effectiveness of the fuel conservation 
methods demonstrated on No. 2 fuel oil. It discusses the devices 
that have been shown to reduce by 75% the fuel consumption of a 
slot-forge furnace. The paper outlines the demonstration and results 
of the forging test using COM as the fuel. 2 refs. 


984 Technology impact study of a high efficiency in- 
dustrial heat pump. Sullivan, D. (Hittman Assoc Inc, Colum- 
bia, Md). Proc., Intersoc. Energy Convers. Eng. Conf; 2: No. 
79CH1477-9, 1725-1729(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

The objective of this study is to determine the economic 
feasibility, energy conservation potential, and environmental impact 
of a high efficiency industrial heat pump. The heat pump produces 
low pressure steam by extracting energy from an industrial waste 
heat stream. It consists of a compressor section which produces 
steam, and an organic Rankine cycle heat engine which extracts 
power for the system's operation directly from the waste heat 
stream. 6 refs. 


985 (BMFT-FB-T—80-042) Possibilities of energy re- 
covery and integrated energy supply of foundries. Pautz, J. 
(Bundesministerium fuer Forschung und _ Technologie, 
Bonn-Bad Godesberg (Germany, F.R.)). Aug 1980. 47p. (In 
German). NTIS (US Sales Only), PC A03/MF AOl. 

In many cases the economy of industrial proceses is im- 
proved by method of heat recovery. The aim of this study was to 
examine whether the energy utilization in foundries equipped with 
electric melting furnaces and arc furnaces, in particular, becomes 
more efficient when using heat recovery. From the energy flow 
sheets of arc furnaces with conventional refractory linings and with 
water-cooled linings and the temperature level of the waste heat 
the possibilities of energy recovery are examined. Heat recovery 
systems for water heating, for space heating in buildings, for scrap 
drying and for assisting steam generating plants are shown. 


986 (DOE/EA—0124) Financial assistance for energy 
recovery from industrial waste: wood, paper, and food proc- 
essing. Environmental assessment. (Department of Energy, 
Washington, DC (USA). Assistant Secretary for Conserva- 
tion and Solar Energy). Sep 1980. 95p. NTIS, PC AOS/MF 
AOl. 
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The Energy Security Act (PL 96-294) authorizes the DOE 
to provide various forms of financial assistance to alcohol fuels, bio- 
mass energy, and municipal-waste energy projects to reduce the de- 
pendence of the US on imported petroleum and natural gas. Types 
of financial assistance included are construction loans, construction- 
loan guarantees, price guarantees, and price-support loans. This En- 
vironmental Assessment investigates the potential environmental 
impacts related to financial assistance for certain industrial waste-to- 
energy processes. 


987 (ORNL/TM—7306) Technology assessment of ce- 
ramic joining applicable to heat exchangers. Brassell, G.W.,; 
Tennery, V.J. (Oak Ridge National Lab., TN (USA)). Jul 
1980. Contract W-7405-ENG-26. 3lp. NTIS, PC A03/MF 
AOl. 

Portions of this document are illegible 

As our energy resources become depleted the need for im- 
proved energy utilization and conservation becomes increasingly 
important. Methods of industrial energy conservation presently 
being explored are waste-heat recuperation and use of high-tem- 
perature gas turbines. Recuperators and other heat exchangers that 
require the use of high-temperature alloys, ceramics, and joining 
systems include units designed for isolating high-temperature gas 
turbines from contaminated combustion gases and for recovering 
waste heat from hot flue gases for preheating combustion air or 
low-joule gases. Although joining alloys and ceramics to similar 
and dissimilar materials has received considerable attention in the 
past decade, most emphasis has been placed on electronic applica- 
tions having little or no strength and thermal stability requirements 
in contrast to the very stringent strength and thermal stability re- 
quirements of the interfacial joining materials in advanced heat ex- 
changer applications. Thus, we have assessed the joining-bonding 
technology applicable to high-temperature heat exchangers to iden- 
tify the status of the ceramic materials joining technology and to 
determine needs for future research and development. This study, 
supported by the Electric Power Research Institute, was accom- 
plished through meetings and discussions with personnel in ceramic 
and electronic firms and with firms conversant with sophisticated 
heat exchanger technology and through an extensive review of the 
literature. 


Power recovery system . Geary, C. (to Carrier 
Corp). US Patent 4,211,932. 8 Jul 1980. Filed date 8 May 
1978. vp. 

A system is described for recovering power from a relatiely 
high temperature high mass flow, low pressure, low density, high 
specific volume waste heat fluid formed directly from the combus- 
tion of a process gas comprising: expansion means to receive said 
relatively high temperature waste heat fluid; electrical power gen- 
erating means connected to said expansion means and operated 
thereby as a result of the expansion of the fluid therethrough; and 
dynamic power absorbing means intermittently connected to said 
expansion means for applying a brake torque acting thereon for in- 
tercepting acceleration of said expansion means above a predeter- 
mined magnitude when said expansion means is operating other 
than a steady state conditions. 


989 Energy conservation utilizing ceramic heat ex- 
changers. Penty, R.A.; Bjerklie, J.W. (Hague Int, South 
Portland, Me). pp 441-452 of New Horiz - Mater and Proc- 
esses for the Eighties. Azusa, CA; SAMPE (1979). 

From 11. national SAMPE technical conference; Boston, 
MA, USA (Nov 1979). 

The last ten years have seen major developments in ceramic 
materials. Heat exchanger technology and energy conservation are 
areas which have great potential for the application of ceramics. 
This study examines that potential and the material properties re- 
quired of a high temperature ceramic heat exchanger. 16 refs. 


990 Applications of thermal energy storage to waste 
heat recovery in the food processing industry. Lundberg, 
W.L.; Wodnar, F. (Westinghouse Electr Corp, Pittsburgh, 
Pa). Proc., Intersoc. Energy Convers. Eng. Conf; No. 
79CH 1477-9, 481-486(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 
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The canning segment of the food processing industry is a 
major energy user within that industry. Most of its energy demand 
is met by hot water and steam and those fluids, in addition to prod- 
uct cooling water, eventually flow from the processes as warm 
waste water. To minimize the possibility of product contamination, 
a large percentage of that waste water is sent directly to factory 
drains and sewer systems without being recycled and in many cases 
the thermal energy contained by the waste streams also goes unre- 
claimed and is lost from further use. Studies recently completed 
and discussed in this paper indicate that the recovery of waste heat 
in canning facilities can be performed in significant quantities and 
by methods involving thermal storage that are both practical and 
economical. 3 refs. 


991 Industrial applications of warm water. Gregory, 
M.W.; Shaw, H.; Reed, R.S.; DeCagna, A. (Exxon Res and 
Eng Co, Linden, NJ). Proc., Intersoc. Energy Convers. Eng. 
Conf; 2: No. 79CH1477-9, 1618-1624(1979). (CONF- 
790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Potential industrial applications of the large quantities of 
energy that are currently rejected from the Oak Ridge Gaseous 
Diffusion Plant (ORGDP) for uranium enrichment are analyzed. 
This paper summarizes the engineering feasibility analyses and pre- 
liminary economics of some 90 potential reject heat applications in 
the mining, chemicals, petroleum products, rubber, primary metals, 
transportation, and textile industries that were investigated in the 
course of this program. 10 refs. 


992 Fuel savings through high-effectiveness flue gas re- 
cuperation. Smith, R.K. (AiResearch Manufacturing Co., 
Torrance, CA). pp 30p, Paper 16 of Aluminum industry 
energy conservation workshop IV papers. Washington, DC; 
Aluminum Association, Inc. (1979). 

From 4. aluminum industry energy conservation workshop; 
Washington, DC, USA (19 Jun 1979). 

uel savings through flue gas recuperation are determined 

by gas temperature and effectiveness of heat recovery. The combi- 
nation of high temperature and high effectiveness maximizes sav- 
ings. The design, installation, and operating experience of a 91%- 
effectiveness plate-fin recuperator that has been operating for 1 
year on an aluminum remelt furnace at the AiResearch Casting 
Company in Torrance, California are discussed. This unit employs a 
1550°F mixture of flue gas and secondary air to preheat combus- 
tion air to 1420°F; predicted fuel savings are 33% relative to unre- 
cuperated furnace operation with a comparable loading schedule. 
The installation and the heat exchanger are described and the ad- 
vantages of the plate-fin construction are explained. Total and spe- 
cific fuel consumption data are presented for both recuperated and 
unrecuperated baseline furnace operation. Correlation equations de- 
veloped by regression analysis of the data are presented for both 
modes of operation. Measured fuel savings are compared to predict- 
ed savings, and periodically measured recuperator performance is 
compared to predicted performance to check for deterioration that 
might result from plugging or leakage. After 1 year of furnace op- 
eration, fuel savings are as predicted and there is no evidence of 
system or component deterioration. 


993 (AD-A—081232) Naval facility energy conversion 
plants as resource recovery system components. Interim 
report for period ending Oct 1979. Capps, A.G. (SRI Inter- 
national, Menlo Park, CA (USA)). Jan 1980. 68p. NTIS, PC 
A04/MF AOl. 

This interim report addresses concepts for recovering energy 
from solid waste by using Naval facilities steam plants as principle 
building blocks of candidate solid waste/resource recovery systems 
at Navy installations. The major conclusions of this portion of the 
project are: although it is technically feasible to adapt Navy energy 
conversion systems to fire Waste Derived Fuels (WDF) in one or 
more of its forms, the optimal form selected should be a site-specif- 
ic total system; Near- to intermediate-term programs should prob- 
ably continue to give first consideration to waterwall incinerators 
and to the cofiring of solid WDF in coal-capable plants; package 
incinerators and conversions of oil burning plants to fire a fluff 
form of solid waste fuel may be the options with the greatest poten- 
tial for the intermediate term because waterwalls would be unecon- 
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omical in many small plants and because the majority of medium- 
sized oil-burning plants will not be converted to burn coal; and pyr- 
olytic processes to produce gaseous and liquid fuels have not been 
sufficiently developed as yet to be specified for commerical oper- 
ation. 


994 (AD-A—081261) Waste fuel utilization in existing 
boilers on US naval bases. Final report for period ending Sep 
1979. Hollander, H.I.; Broderick, J.E.; Klett, J.G. (SRI In- 
ternational, Menlo Park, CA (USA)). Jan 1980. 138p. NTIS, 
PC A07/MF AOl. 

The 1976 Resource Conservation and Recovery Act encour- 
ages the recovery of material and energy from waste to the maxi- 
mum extent practicable at federal facilities while complying with 
state and local requirements. The Navy's solid waste research proj- 
ect is designed to identify and develop cost effective alternatives 
for meeting RCRA requirements. Additionally to reduce Navy de- 
pendence on dwindlying supplies of natural gas and fuel oil, the 
Navy has issued guidelines concering the construction of intermedi- 
ate and larger boiler plants requiring the capability to burn solid 
forms of fuel including waste derived fuels as well as coal. This 
report provides perspective on the ramifications of firing solid 
forms of waste derived fuel, separately or in combination with con- 
ventional fossil fuels for existing or new installations. The report is 
divided into two parts, the first part presents a general discussion of 
typical characteristics of proposed waste fuels and the potential of 
utilizing these fuels in existing Navy boilers. The second part is a 
case study addressing a typical installation and assesses the changes, 
capital costs and potential problem areas that may be encountered 
in accommodating waste fuel firing. 


995 (BM-RI—8446) Experimental processing of salt 
slags from an aluminum dross furnace. Magyar, M.J.; 
Kaplan, R.S.; Makar, H.V. (Bureau of Mines, Washington, 
DC (USA)). 1980. 32p. Bureau of Mines, Washington, DC. 

The Federal Bureau of Mines has developed a hydrometal- 
lurgical method to recover aluminum, aluminum oxide, and fluxing 
salts from aluminum salt slags. The slag is leached with water at 
room temperature to produce a saturated brine slurry. Screening of 
the slurry yields an aluminum-rich fraction that can be returned to 
the dross furnace. The remaining slurry is vacuum filtered, yielding 
a clear brine solution and an aluminum oxide filter cake. Evapora- 
tion of the clear filtrate produces a high-purity fluxing salt for reuse 
in the dross furnace. Over 80 pct of the metallic aluminum is recov- 
ered in the aluminum-rich oversize fraction, while essentially all the 
fluxing salts are recovered by evaporation. This report contains the 
final results of an investigation on a process research unit scale, an 
economic evaluation of the method, and recommendations to fur- 
ther improve the process. 


996 (BM-RI—8454) Utilizing the magnetic fraction of 
raw refuse with shredded automobile scrap in cupola gray 
iron. Spironello, V.R.; Mahan, W.M. (Bureau of Mines, 
Washington, DC (USA)). 1980. 22p. Bureau of Mines, 
Washington, DC. 

The Bureau of Mines is involved in research directed toward 
the utilization of municipal solid waste. One of the primary objec- 
tives is the recycling of the magnetic fraction of municipal solid 
waste (raw refuse). This is consistent with one of the Bureau's 
goals, which is to minimize the requirements for mineral commod- 
ities by maximizing metals recovery from secondary domestic re- 
sources. In this investigation, cupola trials were made using combi- 
nations of refuse scrap with shredded automobile scrap under basic 
and acid slag practices. Furnace operating information and the be- 
havior of alloying and tramp elements were obtained. The research 
showed that it is possible to utilize up to 60% refuse scrap in the 
cupola under basic practice and 30% under acid practice. Alumi- 
num in refuse scrap, present in bimetallic cans, increased the recov- 
eries of silicon and manganese charged to the cupola. Increased use 
of refuse scrap provided iron of lower sulfur. The alumina resulting 
from oxidation increased the slag volume. The aluminum and tin 
contents of the iron increased with increasing levels of refuse scrap 
in the charge. Lead was not a problem with respect to contamina- 
tion of the iron. In basic practice, operation of the cupola was satis- 
factory since all slags were adequately fluid. In acid practice, oper- 
ation became troublesome above the 45% level. Under both prac- 
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tices, the cupola iron melting rate decreased. Particulates in scrub- 
ber water and stack condensate samples contained lead, zinc, and 
tin, and the dust load increased. The tensile and transverse 
strengths of the iron produced under both practices are reported. 


997 (PB—80-122989) Potential for utilizing industrial 
wastes and by-products in construction of transportation facil- 
ities in Virginia. Part I. Final report. Halstead, W.J. (Virgin- 
ia Highway and Transportation Research Council, Char- 
lottesville (USA)). Nov 1979. 78p. NTIS, PC AOS/MF AOl1. 

This report constitutes: (a) a survey to determine the avail- 
ability in Virginia of waste materials or by-products that may have 
a potential for use in highway construction, (b) a summary of pub- 
lished literature concerning the use of waste materials, and (c) a 
review of current and previous experimental projects and research 
in Virginia involving the use of waste materials. It is concluded 
that while a number of solid waste products are technologically 
suitable for use in highway construction, conditions in Virginia are 
such that the use of such products seldom provides an economical 
alternative to the use of conventional aggregates. There is a possi- 
bility that some wastes can be successfully utilized as a means of 
avoiding environmentally undesirable accumulations. However, 
such accumulations do not now appear to be a serious concern 
within the state. Because of the continuing development of the 
technology of using fly ash and other products from coal combus- 
tion, the report recommends continuing efforts by Virginia to de- 
velop suitable specifications and procedures for utilizing such prod- 
ucts, especially fly ash. It is also recommended that increased ex- 
perimentation with recycling both asphalt and portland cement 
concrete pavements be undertaken. 


998 (PB—80-122997) Recycled portland cement con- 
crete pavements. part ii. state-of-the-art summary. Final 
report. Halstead, W.J. (Virginia Highway and Transporta- 
tion Research Council, Charlottesville (USA)). Sep 1979. 
26p. NTIS, PC A03/MF AO1. 

This report constitutes a review of the literature concerning 
recycling of portland cement concrete pavements by crushing the 
old pavement and reusing the crushed material as aggregate in a 
number of applications. A summary of the major projects conduct- 
ed by state transportation departments is included. Crushed port- 
land cement concrete is shown to have been successfully used in 
the following applications: (1) Graded-aggregate bases; (2) Cement- 
treated bases; (3) Asphalt base courses and pavements; (4) Portland 
cement concrete bases (econocrete) and pavements; (5) Source of 
supply for independent commercial operations selling aggregates. In 
any given circumstance the cost and availability of new aggregate 
and the cost of disposing of the old concrete play important roles 
in establishing whether or not recycling is a desirable alternative. 
Consequently, each project or the general situation for a given area 
must be examined separately and the decision made on the basis of 
local conditions. 


999 Conversion of atactic polypropylene waste to fuel 
oil. Staffin, H.K.; Staffin, R.; Roaper, R.B. (Procedyne 
Corp, New Brunswick, NJ). Proc., Intersoc. Energy Convers. 
Eng. Conf.; 2: No. 79CH1477-9, 1656-1657(1979). (CONF- 
790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Procedyne Corp. has developed a pyrolysis process which 
converts the approximate annual generation of 400 million pounds 
of waste atactic polypropylene to useful fuel oils in yields of ap- 
proximately 90% of available fuel value. The remaining 10% is gas- 
eous fuel which is adequate to supply the energy requirements of 
the pyrolysis process. All fuel products of the process can be 
burned in standard commercial burner equipment. 2 refs. 


1000 Overview of the West Virginia University-Depart- 
meut of Energy flyash brick process. Slonaker, J.F. (WVa 
Univ, Morgantown). W.Va. Univ. Coal Res. Bur. Tech. Rep.; 
No. 163, vp(1978). 

This paper discusses the West Virginia University-Depart- 
ment of Energy process for brick production from flyash. The 
function of the Coal Research Bureau and its involvement in the 
flyash brick process is mentioned and the technical factors of the 
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flyash brick process are discussed. This research was sponsored by 
the United States Department of Energy and the work was per- 
formed at the Coal Research Bureau, West Virginia University, 
Morgantown, West Virginia under Contract Number EF-77-S-01- 
2721 between the United States Department of Energy and West 
Virginia University. 
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REFER ALSO TO CITATION(S) 859, 964 


1001 Tulsa, Oklahoma: an approach to community 
energy management planning. McAdams, J.L.; Vachon, R.I. 
(Off of Energy Conserv, Tulsa, Okla). Proc., Intersoc. 
Energy Convers. Eng. Conf; 2: No. 79CH1477-9, 1741- 
1745(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

This paper gives an overview of one City’s approach to 
comprehensive community energy management planning. The tech- 
nical plant is discussed as well as the more obvious organizational 
dynamics surrounding the communication of concepts, ideas, and 
opinions among professional people from local government and the 
private sector. 


1002 Thermal fluid selection for long-distance heat 
transmission. Szepe, S.; Calm, J.M. (Univ of III, Chicago). 
Proc., Intersoc. Energy Convers. Eng. Conf; 2: No. 
79CH1477-9, 1985-1990(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

A model for evaluation of fluids for long distance thermal 
energy transport is presented. This model uses power function ap- 
proximations for physical and economical relations, and its simpli- 
fied version provides analytical insights into the optimal allocation 
of major cost components as well as a solution for the total trans- 
mission cost. 11 refs. 


1003 (PB—80-122104) Modular _ integrated utility 
system (MIUS) demonstration project St. Charles, Maryland. 
Preliminary design. Volume 1: appendices A to E. book 2 of 
2. Technical report. (Interstate Land Development Co., Inc., 
St. Charles; MD (USA)). Sep 1978. 386p. NTIS, PC A17/ 
MF AOI. 

Containing statistical appendices to a first volume, this 
report provides an energy and financial analysis, an economic anal- 
ysis, and descriptive schema of the Modular Integrated Utility 
System (MIUS) project. The MIUS concept, developed by HUD as 
a response to the energy problem and selected for demonstration in 
St. Charles, Md., brings together subsystems that service communi- 
ty utility needs and builds them into a master system that offers ad- 
vantages over conventional utilities. The first appendix uses dia- 
grams and building plans to describe apartments and utilities cov- 
ered by the MIUS. Secondly, preliminary design schematic draw- 
ings for the MIUS plant are presented, and specifications, perform- 
ance information, and lead times and tests concerning plant machin- 
ery are documented. Also, specifications, customer connections, 
and preliminary reliability assessments for the MIUS plant are de- 
scribed. Biological information and design computations are includ- 
ed in a description of the wastewater management subsystem. Anal- 
yses contained in the third appendix include heat loss / heat gain 
calculations, calculation samples for energy consumption, thermal 
tracking energy analysis, and detail of plant burden estimates. The 
financial analyses of the MIUS project consist of conventional utili- 
ties cost backup material, revenue support data, operating cost sup- 
port data, cost of generating 10(6) British thermal units heat output 
graph, cost of heat generated by incineration, and high temperature 
absorption chiller economic evaluation. Finally, economic anaylses 
of computer program documentation, including computer printouts 
and tap fee credits, are presented. 


1004 District heating and cooling with heat pump sys- 
tems. Calm, J.M.; Bauer, P.T. (Argonne Natl Lab, IIl). 
Proc., Intersoc. Energy Convers. Eng. Conf; 2: No. 
79CH1477-9, 1681-1686(1979). (CONF-790803—). 
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From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Recent attention to energy conservation has recognized dis- 
trict heating as a promising technology. This paper describes basic 
approaches to district heating and cooling with heat pump systems 
and the HP-ICES Project, which is seeking to develop and demon- 
strate them. The potential for such systems to economically con- 
serve energy, particularly scarce resource forms, and impediments 
to their implementation are discussed. 11 refs. 


1005 (PB—80-114275) Engineering study for a demon- 
stration program to consider high and low technology solu- 
tions for solid waste disposal and energy conservation in La- 
porte County, Indiana. (La Porte, City of, IN (USA)). Sep 
1979. 199p. NTIS, PC A09/MF AOl1. 

The purpose of this study was to determine the feasibility of 
providing a solid waste resource recovery system for LaPorte 
County, Indiana. This was accomplished by determining the quanti- 
ties and composition of the solid waste in the County, projecting 
these quantities, analyzing the potential markets for the recovered 
materials and energy, and making an economic analysis of the pos- 
sible resource recovery systems available and suitable for the quan- 
tities of solid waste available. 


1006 Refuse conversion to methane. Perrron, C.H. pp 
509-525 of Energy from biomass and wastes IV: symposium 
papers. Chicago, IL; Institute of Gas Technology (1980). 

From Energy from biomass and wastes 4 symposium; Lake 
Buena Vista, FL, USA (21 Jan 1980). 

In 1975, the US Department of Energy (formerly ERDA) 
awarded Waste Management, Inc., a contract to design and con- 
struct a proof-of-concept experimental facility to demonstrate the 
biological gasification of urban solid waste and sewage sludge to 
produce methane-rich gas. Named RefCOM, (Refuse Conversion to 
Methane) the facility will process between 45 and 90 metric ton/ 
day of shredded urban refuse. Construction of the facility was com- 
pleted by May 1, 1978, and was followed by a six-month start-up 
phase. The contract assumed two months of start-up time; actually 
we required between twelve and fourteen months. The plant has 
been in daily operation except for downtime since November 1978, 
and has been run in accordance with a predetermined experimental 
program which will be of two to four years duration. The Depart- 
ment of Energy (DOE) has other programs underway which sup- 
port the experimental program at Pompano Beach, Florida. These 
include mixing experiments comparing of gas and mechanical agita- 
tion, methods for recovering energy from the resultant sludge mate- 
rial, and feedstock preparation by means of high-pressure steam ex- 
plosion. Additional parallel research is proceeding in developing 
systems to separate methane from carbon dioxide to produce com- 
mercially saleable streams. As information is developed in these an- 
cillary projects, the experimental program at Pompano Beach may 
be modified to incorporate the new data. 


1007 HDR solid waste resource recovery experience and 
qualifications: summary. Omaha, NE; Henningson, Durham 
and Richardson, Inc. (1980). 95p. (NP—25161). 

The achievements made by Henningson, Durham and Rich- 
ardson in the field of solid waste management and resource recov- 
ery are summarized. Ten key projects are presented which are cur- 
rently underway or recently completed. In addition a listing is 
given of all projects with which they have been associated. They 
include: resource recovery, solid waste disposal, resource conver- 
sion, sanitary landfills, refuse wood power plants, shredding facili- 
ties, refuse combustion, chemical waste landfill planning, paper rec- 
lamation centers, abandoned auto disposal, and classified waste dis- 
posal. 


1008 Economics of nonmetropolitan solid waste resource 
recovery in the North Central Region. Hitzhusen, F.; Shenk, 
R.; Rivet, R. Ames, IA; Iowa State Univ. (1979). 118p. 
(NP—25160). 

This is a research report on a two-phase analysis of the eco- 
nomics of nonmetropolitan solid waste resource recovery in the 
North Central Region. Part I includes an inventory of the 372 
steam-electric plants in the 12 North Central states with emphasis 
on the 242 plants with coal burning capacity. Eighty-six of these 
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coal burning plants are located in nonmetropolitian counties of the 
region. Plant capacity to burn refuse, conformation to emission 
standards, coal sources, and coal prices are included. Part I also in- 
cludes an analysis of solid waste and corn stover generation in a 
random sample of 25 wastesheds associated with 53 coal burning 
steam-electric plants in the North Central region. Sixteen of the 
sample wastesheads and 21 of the sample plants are in nonmetropo- 
litan counties. Part II includes a detailed benefit-cost analysis of re- 
source recovery at two nonmetropolitan steam-electric plants and 
their surrounding wastesheds. Ames, Iowa, has an operational solid 
waste resource recovery facility and Orrville, Ohio, has completed 
a preliminary feasibility study of the concept. Sensitivity analysis of 
these two case plants is combined with data from sample of was- 
tesheds and associated power plants to simulate some general con- 
clusions for the nonmetropolitan areas of the North Central states. 


33 ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


3301 Internal Combustion Engines 
REFER ALSO TO CITATION(S) 1035, 1050, 1052, 1209 


1009 2-cycle engine of an active thermoatmosphere com- 
bustion type. Onishi, S. (to Toyota Jidosha Kogyo K K 
(Japan)). US Patent 4,213,431. 22 Jul 1980. Priority date 9 
Feb 1978, Japan, vp. 

A description is given of a 2-cycle engine comprising: an 
engine body having therein a cylinder bore and a crank room 
which has a bottom wall; a piston reciprocally movable in said cyl- 
inder bore, said piston and said cylinder bore defining a combustion 
chamber; an intake passage having mixture forming means therein 
for introducing a fresh combustible mixture into said crank room; 
an exhaust passage having an exhaust port opening into said com- 
bustion chamber for discharging exhaust gas into the atmosphere; 
transfer passage means communicating said crank room with an 
inlet port opening into said combustion chamber for leading the 
fresh combustible mixture into said combustion chamber from said 
crank room; restricting means arranged in said transfer passage 
means at a position near said combustion chamber for restricting 
the cross-section of said transfer passage means; and means for re- 
circulating the exhaust gas into said intake passage from said ex- 
haust passage. 


1010 Liquid fuel to gas converter for engines. Day, J. 
US Patent 4,213,433. 22 Jul 1980. Filed date 31 Oct 1977. 
vp. 

A description is given of a liquid fuel to gas converter for 
internal combustion engines: housing means; elongate fuel convey- 
ing means made of high heat conductive material mounted within 
said housing means; said elongate fuel conveying means having a 
fuel inlet end constructed for liquid fuel input from liquid supply 
means, and an outlet end positioned for delivery of molecular gas- 
eous state fuel to engine fuel intake means; a heating system with 
heating element means mounted within said housing means to heat 
said elongate fuel conveying means sufficiently to ensure substan- 
tially complete transformation of fuel from the liquid state to the 
molecular gasified state as fuel is passed through said elongate fuel 
conveying means after initial warmup; wherein said elongate fuel 
conveying means is tubular element means formed primarily as coil 
means contained in foreshortened form within said housing in an ef- 
ficiently packaged structure; with said heating system means in 
close contiguous relation to said coil means for optmized heat trans- 
fer to and through said coil means to the fuel being passed through 
the tubular element means formed into said coil means; wherein 
said heating system means is in concentric relation with said coil 
means; said heating system means includes an electric resistance ele- 
ment means formed into a cylindrical structure in close contiguous 
relation to said coil means; and wherein an air intake passage struc- 
ture is provided with an air passage for feeding intake air to an in- 
ternal combustion engine; and wherein a portion of said air passage 
is through, and surrounded by said heating system means and said 
coil means for heat transfer to intake air prior to admission of fuel 
in the heated molecular gasified state. 
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1011 Internal combustion engine with free floating aux- 
iliary piston . Bristol, R. US Patent 4,211,082. 8 Jul 1980. 
Filed date 11 Oct 1978. vp. 

A description is given of an internal combustion engine com- 
prising: a cylinder block defining a power cylinder; a power piston 
reciprocating within said power cylinder and means defining a 
combustion chamber with said power cylinder and power piston; 
an output crank connected to said power piston by a connecting 
rod; an auxiliary cylinder having a first and a second end; a free 
floating double acting auxiliary piston disposed within said auxiliary 
cylinder for reciprocation therein; means defining an intake passage 
connecting first end of auxiliary cylinder to a source of air; means 
defining a transfer passage for connecting first end to combustion 
chamber; means defining an exhaust transfer passage for connecting 
combustion chamber with second end of auxiliary cylinder; means 
defining an atmospheric exhaust passage for connecting exhaust 
transfer passage to atmosphere; a return cylinder coaxially aligned 
with auxiliary cylinder and opening into auxiliary cylinder; a return 
piston coaxially aligned with and connected to auxiliary piston, 
return piston extending from auxiliary piston into return cylinder; a 
cushioning cylinder opening into said auxiliary cylinder at the 
second end thereof and being coaxially aligned with said auxiliary 
cylinder; a cushioning piston connected to and aligned with said 
auxiliary piston, said cushioning piston extending toward said 
second end and entering said cushioning cylinder during reciproca- 
tion of said auxiliary piston; a gas transfer passage connecting said 
return cylinder with said exhaust transfer passage; check valve 
means within said gas transfer passage for permitting flow only 
from said exhaust transfer passage to said return cylinder through 
said gas transfer passage; and valving means disposed within said 
intake passage, said exhaust transfer passage and said atmospheric 
exhaust passage for controlling the flow of gases through said pas- 
sages. 


1012 Carburetor . D’orsay, E. (to Societe Pour L Equi- 
pement De Vehicules (France)). US Patent 4,211,196. 8 Jul 
1980. Priority date 12 May 1977, France, vp. 

A device is described for feeding a fuel/air mixture for fuel- 
ing in internal combustion engine, comprising: (A) fluid jet carbure- 
tor means having a combustion air path, a mixing zone in said com- 
bustion air path for fuel/air contact, a fuel inlet to said mixing zone 
and a fuel outlet for recycled fuel from said mixing zone whereby, 
in use, a flow of fuel passes from said fuel inlet to said fuel outlet 
across the flow of combustion air at said mixing zone in direct con- 
tact with the combustion air; (B) fuel/air mixture flow rate control 
means interposed between the said mixing zone and the outlet end 
of the device; (C) sensor means responsive to at least one parameter 
of at least one of said device and said internal combustion engine; 
(LD) means in said combustion air path, upstream of said mixing 
zone, for concentrating the flow of combustion air to a greater or 
lesser extent onto said mixing zone for maintaining the richness of 
the fuel/air mixture leaving said fluid jet carbuertor means at a de- 
sired value in response to signals from said sensor, the means for 
concentrating the combustion air zt the zone of direct contact being 
a movable concentrating vane means, a suction tapping in the com- 
bustion air path between said zone of direct contact and the control 
vane means, and said sensor means comprising an aneroid capsule 
comprising first and second chambers and a flexible diaphragm 
which separates said first and second chambers, said first chamber 
being connected to said suction tapping, said first chamber of the 
aneroid capsule being also connected to atmosphere, wherein a so- 
lenoid valve operated in response to engine operating parameters is 
included between said first chamber and the atmosphere. 


1013 Compressive pressure augmentation device. Kawai, 
M. US Patent 4,211,197. 8 Jul 1980. Filed date 19 Jul 1978. 
vp. 

A description is given of a compressive pressure augmenta- 
tion device for an engine of a vehicle, comprising: air supply means 
for supplying air to said engine; air cleaning means for cleaning said 
air supplied to said engine; suction means disposed between said air 
supply means and said air cleaning means, and operably connecting 
said air cleaning means to said air supply means; valve means for 
controlling the amount of said air supplied to said engine in accord- 
ance with the speed of said vehicle, said valve means comprising an 
adjusting valve which includes a cylindrical valve and a valve rod; 
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said valve means being operably connected with said suction 
means; iron cores mounted about said valve rod at vertically-spaced 
positions along said valve rod; a cylindrical guide member connect- 
ed to said adjusting valve surrounding said iron cores in a peripher- 
ally spaced relationship thereto; electromagnetic means operably 
connected to said valve means for controlling the operation of said 
valve means, said electromagnetic means being adapted to selective- 
ly open said adjusting valve fully or partially; said electromagnetic 
means including electromagnetic coils mounted about said cylindri- 
cal guide member at different heights alongsaid cylindrical guide 
member; one of said electromagnetic coils being adapted to open 
said adjusting valve fully; and the other of said electromagnetic 
coils being slidably mounted about said cylindrical guide member 
and being adapted to open said adjusting valve partially. 


1014 Air/fuel mixing arrangement for an internal com- 
bustion engine . Thomas, C. US Patent 4,211,198. 8 Jul 1980. 
Filed date 5 Jul 1978. vp. 

A description is given of an air/fuel mixing arrangement for 
an internal combustion engine comprising; a fuel storage container; 
a rotatably mounted hollow shaft oriented to have an open lower 
end positioned within said container; an impeller secured to an 
upper end of the shaft for rotation therewith, said impeller includ- 
ing a plurality of blades radially disposed with respect to the shaft 
in proximity to radially arranged openings provided in the shaft; a 
chamber for housing said impeller; means for introducing air within 
the chamber, said means being oriented to cause the air to be di- 
rected towards the impeller blades; an adapter joined to said inter- 
nal combustion engine; a throttle plate positioned within an aper- 
ture in said adapter, said throttle plate being selectively movable to 
vary the effective opening of said aperture; and passage means con- 
necting the chamber and the aperture whereby in response to the 
positioning of the throttle to open said aperture, fuel is drawn from 
the lower end of the shaft, is atomized within the shaft by said 
pressurized air and then is passed through the openings in the shaft 
so as to be mixed by the impeller with the air introduced within the 
chamber, the mixture being transported to said engine via the pas- 
sage means and the adapter. 


1015 (DOT-TSC-NHTSA—80-3) Honda motor 
company’s CVCC engine. Abernathy, W.J.; Ronan, L. 
(Human Resources Management Co., Washington, DC 
(USA)). Jul 1980. 76p. (HS—805268). NTIS. 

Honda Motor Company of Japan in a four-year period from 
1968 to 1872 designed, tested, and mass-produced a stratified 
charge engine, the CVCC, which in comparison to conventional 
engines of similar output at the time was lower in CO, HC and 
NO/sub x/ emissions and higher in fuel economy. Honda devel- 
oped the CVCC engine without government assistance or outside 
help. Honda's success came at a time when steadily increasing fuel 
costs and the various provisions of the Clean Air Act had forced 
US automakers to consider possible alternatives to the conventional 
gasoline engine. While most major engine manufacturers had inves- 
tigated some form of stratified charge engine, Honda's CVCC was 
the only one to find successful market application. This case study 
examines the circumstances surrounding the development of the 
CVCC engine and its introduction into the Japanese and American 
markets. 


1016 (PB—80-115983) Particulate measurement - mo- 
torcycle test results. Technical report. Danielson, E. (Envi- 
ronmental Protection Agency, Ann Arbor, MI (USA)). Feb 
1978. 9p. NTIS, PC A02/MF AO1. 

Particulate testing has been successfully completed on two 
different two-stroke powered motorcycles. The results indicate that 
the amount of particulate material produced by motorcycles is no 
greater than that from light-duty diesel automobiles. This conclu- 
sion is based on the fact that of the two motorcycles tested, the 
higher emitter (Kawasaki KE-100) produced approximately the 
same amount of particulate material over the FTP driving cycle as 
a Mercedes 300D diesel produces. The amount of particulate pro- 
duced by the lower emitter (Yamaha DT 100) was about one-fourth 
that of the higher emitter. 
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1017 (SAND—79-8756) Influence of air motion vari- 
ation on the performance of a direct-injection stratified- 
charge engine. Witze, P.O. (Sandia National Labs., Albu- 
querque, NM (USA)). Sep 1980. Contract AC04- 
_— lip. (CONF-801127—1). NTIS, PC A02/MF 
AOl. 

From International conference on stratified charge auto- 
motive engines; London, UK (25 Nov 1980). 

Swirl rates and turbulence levels in an optically accessible 
research engine were varied by changing the orientation of the 
shrouded intake valve. The air motion within the cylinder was 
characterized using laser Doppler velocimetry. Measurements of 
the indicated mean effective pressure are reported as a function of 
the shroud orientation, equivalence ratio, and ignition timing. Laser 
shadowgraph photography was used to visualize the interaction of 
the fuel jet with the swirling flow and the ensuing combustion 
process. For the case of high-swirl/low turbulence, the flame is 
seen to remain attached to the spark plug, and ts rapid propagation 
is convection dominated; for low-swirl/high-turbulence conditions, 
the flame is not attached, and propagation is mainly by turbulent 
diffusion. 


1018 Air/fuel ratio regulator. Simko, A. (to Ford 
Motor Co). US Patent 4,213,435. 22 Jul 1980. Filed date 29 
Aug 1978. vp. 

A description is given of an air/fuel ratio regulator for use 
with the fuel injection control system of an internal combustion 
engine of the spark ignition type having an air and exhaust gas 
(gas) induction passage open at one end to air at ambient pressure 
level and connected at its other end to the engine combustion 
chamber to be subject to manifold vacuum changes therein, a throt- 
tle valve rotatably mounted for movement across the passage to 
control the gas flow therethrough, exhaust gas recirculation (egr) 
passage means connecting engine exhaust gases to the induction 
passage above the closed position of the throttle valve, an egr flow 
control valve mounted in the egr passage means for movement be- 
tween open and closed postions to control the volume of egr gas 
flow, an engine speed responsive positive displacement type fuel in- 
jection pump having a fuel flow output to the engine that varies in 
direct proportion to changes in engines speed to match fuel flow 
and mass airflow through the induction system of the engine over 
the entire speed and load range of the engine to maintain the intake 
mixture ratio of air to fuel constant, the pump having a fuel flow 
control lever movable to vary the fuel rate of flow, the regulator 
being characterized by engine manifold vacuum responsive first 
servo means operably connected to the fuel control lever for main- 
taining a constant air/fuel (A/F) ratio by changing fuel output as a 
function of changing manifold vacuum and air flow upon opening 
of the throttle valve, a fuel enrichment control lever operably con- 
nected to the pump control lever and movable to modify the posi- 
tion of the pump lever dictated by the first servo means to change 
the A/F ratio, and further means responsive to engine operating 
conditions for moving the fuel enrichment control lever to provide 
the changed A/F ratio. 


1019 (PB—80-113798) EPA-Peugeot light duty diesel 
correlation program (1978). Correlation program report. Tech- 
nical report. (Environmental Protection Agency, Ann 
Arbor, MI (USA)). Jan 1979. 56p. NTIS, PC A04/MF AOl1. 

This report is a result of a request for a specific correlation 
program between the EPA laboratory and Peugeot Automobiles of 
France. The purpose of the program was to investigate the differ- 
ence in hydrocarbon emissions measured on diesel vehicles at the 
EPA and Peugeot. The possibility of the offset being fuel related 
was of primary concern to Peugeot and the program was designed 
to explore this. This report presents and discusses data collected 
thru December 1978. Testing is still being done on the vehicle. 


1020 (PB—80-115975) Particulate measurement - effi- 
ciency of Pallflex T60a2O filter media. Technical report. 
Stulp, K.D. (Environmental Protection Agency, Ann 
Arbor, MI (USA)). Jul 1979. 8p. NTIS, PC A02/MF AO0Ol1. 

An experiment designed to measure the efficiencies of differ- 
ent lots of Pallflex T60A20 teflon-coated glass fiber filters has been 
completed. Results of these tests indicated that: (1) batch-to-batch 
variation of filters is generally less than 2 percent, and (2) this 
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media will not satisfy the 98 percent filter efficiency requirement on 
all vehicles. The test procedure specified in the light-duty diesel 
particulate NPRM requires: (1) a filter efficiency of 98 percent, or 
greater efficiency and (2) that fluorocarbon-coated glass fiber filters 
must be used for testing. Some manufacturers have expressed con- 
cern that the 98 percent filter media efficiency requirement will be 
difficult to meet, and that there is a significant batch-to-batch vari- 
ability with this media. Hence, a brief test program was conducted 
to evaluate the significance of these concerns. Two different pro- 
duction vehicles were used to evaluate batch-to-batch variation of 
the above filters, and also to investigate difficulties in meeting the 
98 percent fiiter efficiency requirement. 


1021 (PB—80-115991) Light-duty diesel gaseous emis- 
sions measurement - comparison of dilution tunnel test results 
to certification cell test results. Alson, J. (Environmental 
Protection Agency, Ann Arbor, MI (USA)). Jan 1979. 13p. 
NTIS, PC A02/MF AO1. 

This report summarizes gaseous emissions data for eleven 
light-duty diesel vehicles using both the standard certification test 
procedure and the dilution tunnel test procedure which incorpo- 
rates particulate measurement. The greatest variability was found in 
the HC variability inherent in measuring HC and, in the extreme 
cases, also to equipment inconsistencies between the test cells, CO, 
NOx and CO, data from the dilution tunnel test procedure were 
generally in good agreement with the certification data with the 
only trend being slightly lower NOx and CO, values from the dilu- 
tion tunnel. This is hypothesized as a possible dynamometer effect. 
It is concluded that there are no significant differences in the two 
test procedures with regards to the measurement of gaseous emis- 
sions. 


1022 (TE—7905-267-80) Performance tests of a slow- 
speed, two-stroke diesel engine using coal-based fuels. 
Dunlay, J.B.; Davis, J.P.; Steiger, H.A.; Eberle, M.K. 
(Thermo Electron Engineering Corp., Waltham, MA 
(USA); Sulzer Bros. Ltd., Winterthur (Switzerland)). Jun 
1980. Contract ACO1-77ET 10347. 52p. NTIS, PC A04/MF 
ACl. 

Recently completed diesel engine tests at the Sulzer Broth- 
ers, Limited, test facilities in Winterthur, Switzerland, have demon- 
strated the multifuel potential of the slow-speed, two-stroke diesel 
engine for operation on coal-based fuels. The tests included oper- 
ation on COED and SRC-II coal derived liquid fuels and on coal/ 
oil micronized slurry. Measured engine efficiencies are given in a 
table. The test results show that coal-derived liquid fuels can, in 
general, be directly utilized in current production engines. COED, 
for example, can be directly substituted for diesel fuel. Operation 
on SRC-II requires only a minimum of pilot oil (3.5 percent) to 
compensate for its poor ignition properties. Consideration of the 
hydrogen content of other coal-derived liquid fuels under develop- 
ment (e.g., H-coal, EDS) suggests that these fuels would have igni- 
tion properties similar to SRC-II. The test results, therefore, clearly 
indicate that the present overall engine design exhibits the neces- 
sary combustion and mechanical characteristics to utilize coal-de- 
rived liquids when these fuels become commercially available. The 
results of the coal slurry tests indicate that the combustion charac- 
teristics of the slow-speed, two-stroke diesel engine are compatible 
with the burning of coal in the form of micronized particles. 
Engine efficiencies measured during these tests are within a few 
percent of the reference values achieved with petroleum fuels. 
Wear considerations indicate the need for mechanical and/or lubri- 
cation improvements in the piston-ring cylinder-wall area. 


1023 Diesel engine exhaust particulate filter with intake 
throttling incineration control. Ludecke, O.; Rosebrock, T. 
(to General Motors Corp). US Patent 4,211,075. 8 Jul 1980. 
Filed date 19 Oct 1978. vp. 

A description is given of a diesel engine exhaust filter and 
particulate incineration system in combination with a diesel engine 
having a normally unthrottled air induction system for admitting 
combustion air to the engine and an exhaust system for carrying off 
spent combustion products exhausted from the engine, said filter 
and incineration system comprising: a combustion resistant filter 
disposed in the exhaust system and operative to collect and retain 
portions of the largely carbonaceous particulate matter contained in 
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the engine exhaust products, said fiber being capable of withstand- 
ing without substantial damage internal temperatures sufficient to 
burn the collected particulate matter, a throttle in the indication 
system and operable to restrict air flow into the engine to reduce 
the admittance of excess combustion air and thereby increase 
engine exhaust gas temperature, and means to actuate said throttle 
periodically during engine operation to an air flow restricting burn 
mode capable of raising the particulates in said filter to their com- 
bustion temperature under certain engine operating conditions and 
to maintain said throttle mode for an interval adequate to burn re- 
tained particulates in the filter. 


1024 Vehicular propulsion gas turbine motor . Forster, 
S.; Hewing, G.; Kleemann, M. q* Kernforschungsanlage 
Julich Gmbh (Germany, F.R.)). US Patent 4,213,297. 22 Jul 
1980. Priority date 6 Oct 1977, German, Federal Republic 
of (F.R. Germany), vp. 

A description is given of a vehicular propulsion gas turbine 
motor comprising, in addition to the gas turbine and its upstream 
combustion chamber with its fuel and air supply ducts, an air input 
compressor driven by said gas turbine and a counter-current recu- 
perative heat exchanger for heating the air input supplied by said 
compressor with heat supplied by combustion product gases dis- 
charged by said gas turbine, said turbine, compressor, combustion 
chamber and heat exchanger being arranged symmetrically around 
a common axis of symmetry that coincides with the axes of rotation 
of said turbine and of said compressor, and said heat exchanger 
being composed of a multiplicity of ceramic elements arranged in a 
ring around said compressor, turbine and combustion chamber with 
sealing means being provided between adjacent elements, said 
motor further comprising the improvement which consists in that: 
the ceramic elements of said exchanger in said annular arrangement 
are constituted for counter-current flow of heat exchanging gases 
directed mainly parallel to said axis of symmetry, although both 
inputs thereto are perpendicular to said axis and directed from the 
space within said annular arrangement toward the inner side of said 
elements, respectively at opposite axial ends thereof, and the com- 
pressed air path connecting with said heat exchanger communicates 
with confined space radially beyond said heat exchanger so that 
said heat exchanger elements are urged inwardly by the pressure of 
said compressor output, and seals provided adjacent to the elements 
of said heat exchanger, including said seals between said elements, 
are improved by the effects of said pressure of said compressor 
output. 


3302 External Combustion Engines 


1025 Isothermal second order Stirling engine calculation 
method. Martini, W.R.; Ross, B.A. (Jt Cent for Grad Study, 
Richland, Wash). Proc., Intersoc. Energy Convers. Eng. Conf.; 
1: No. 79CH1477-9, 1091-1097(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

In the last few years some very good engines have been an- 
nounced and demonstrated. It is beginning to be generally recog- 
nized that Stirling engines may have broad utility and that many 
more people should know about them. General interest articles 
abound, but very few publications tell the reader how to design a 
Stirling engine and even fewer show how this design squares with 
engine performance predictions based upon proprietary codes. This 
paper reports on the efforts of the authors to reconcile a simple 
second order design procedure with test results and with other 
more calibrated prediction techniques. 25 refs. 
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1026 Resources for electric vehicles and their infrastruc- 
ture. Stevenage, England; Peter Peregrinus Ltd. (1980). 
157p. (CONF-7911110—). Society of Automotive Engineers 
Inc., Warrendale, PA $18.95. 

From 3. international conference on resources for electric 
vehicles and their infrastructure; London, UK (20 Nov 1979). 

Nineteen papers were presented at the meeting. A separate 
abstract was prepared for each paper; all of the abstracts will 
appear in Energy Research Abstracts (ERA) and 15 will appear in 
Energy Abstracts for Policy Analysis (EAPA). (LCL) 
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1027 (BNL—51210) Assessment of the status of fuel 
cell/battery vehicle power systems. Escher, W.J.D.; Foster, 
R.W. (Escher Technology Associates, St. Johns, MI 
(USA)). Feb 1980. Contract AC02-76CH00016. 135p. NTIS, 
PC A07/MF AOl1. 

An assessment of the status of the integrated fuel cell/bat- 
tery power system concept for electric vehicle propulsion is report- 
ed. The fuel cell, operating on hydrogen or methanol (indirectly), 
acts as a very high capacity energy battery for vehicle sustaining 
operation, while a special power battery provides over-capacity 
transient power on demand, being recharged by the fuel cell, e.g., 
during cruising. A focused literature search and a set of industrial 
and Government contacts were carried out to establish views, out- 
looks, and general status concerning the concept. It is evident that, 
although vehicle battery R and D is being actively pursued, little of 
today’s fuel cell work is directed to transportation usage. Only very 
limited attention has been, and is being, given to the fuel cell/bat- 
tery power system concept itself. However, judging largely from 
computer-simulated driving cycle results, the concept can provide 
needed range capabilities and general operating flexibility to elec- 
tric vehicles. New transportation applications, conventionally 
viewed as beyond the capability of electric vehicles, may thereby 
be practical, e.g., rail, trucks. In view of these potential and impor- 
tant benefits, and the absence of any comprehensive research, de- 
velopment, and demonstration activities which are supportive of 
the fuel cell/battery system concept, the initiation of an appropriate 
effort is recommended by the Assessment Team. This general rec- 
ommendation is supported by applicable findings, observations, and 
conclusions. 


1028 (DOE/JPL/955498—1) Vehicle systems design op- 
timization study. Gilmour, J.L. (Pioneer Engineering and 
Manufacturing Co., Warren, MI (USA)). Apr 1980. Con- 
tract NAS-7-100-955498. 183p. (JPL—9950-404). NTIS, PC 
A09/MF AOl1. 

The optimization of an electric vehicle layout requires a 
weight distribution in the range of 53/47 to 62/38 in order to assure 
dynamic handling characteristics comparable to current production 
internal combustion engine vehicles. It is possible to achieve this 
goal and also provide passenger and cargo space comparable to a 
selected current production sub-compact car either in a unique new 
design or by utilizing the production vehicle as a base. Necessary 
modification of the base vehicle can be accomplished without 
major modification of the structure or running gear. As long as bat- 
teries are as heavy and require as much space as they currently do, 
they must be divided into two packages - one at front under the 
hood and a second at the rear under the cargo area - in order to 
achieve the desired weight distribution. The weight distribution cri- 
teria requires the placement of batteries at the front of the vehicle 
even when the central tunnel is used for the location of some bat- 
teries. The optimum layout has a front motor and front wheel 
drive. This configuration provides the optimum vehicle dynamic 
handling characteristics and the maximum passsenger and cargo 
space for a given size vehicle. 


1029 (JPL-PUB—80-91) Aerodynamic design of electric 
and hybrid vehicles: a guidebook. Kurtz, D.W. (Jet Propul- 
sion Lab., Pasadena, CA (USA)). 30 Sep 1980. Contract 
AC01-79ET29372. 91p. NTIS, PC AOS/MF AO1. 

A typical present-day subcompact EHV, operating on an 
SAE J227a D driving cycle, consumes up to 35% of its road 
energy requirement overcoming aerodynamic resistance. The appli- 
cation of an integrated system design approach, where drag reduc- 
tion is an important design parameter, can increase the cycle range 
by more than 15%. This guidebook highlights a logic strategy for 
including aerodynamic drag reduction in the design of electric and 
hybrid vehicles to the degree appropriate to the mission require- 
ments. Backup information and procedures are included in order to 
implement the strategy. Elements of the procedure are based on ex- 
tensive wind tunnel tests involving generic subscale models and 
full-scale prototype EHVs. The user need not have any previous 
aerodynamic background. By necessity, the procedure utilizes many 
generic approximations and assumptions resulting in various levels 
of uncertainty. Dealing with these uncertainties, however, is a key 
feature of the strategy. 
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1030 Vehicle propulsion system by individual stepping 
motors from continuously-running engine-driven alternator 
and/or pulsating battery current . Fengler, W. US Patent 
4,211,930. 8 Jul 1980. Filed date 24 Jul 1978. vp. 

A description is given of an engine-driven-alternator individ- 
ual-wheel-motorized electric propulsion system for a four-wheel 
motor vehicle provided with a steering mechanism, said system 
comprising an engine-driven two-phase alternator having a two- 
phase alternator output, a plurality of electric stepping motors 
adapted to be drivingly connected one of each vehicle wheel and 
having motor inputs, each stepping motor having a rotor and also 
having a stator with a multiplicity of pole pieces arranged in first 
and second sets disposed in alternate sequence with the pole pieces 
of each set having alternate opposite windings imparting alternate 
opposite polarities to the stator pole pieces of each set upon energi- 
zation thereof, each stator pole piece having a first winding adapted 
to be energized by pulses of rectified alternating current and a 
second winding thereon adapted to be energized by pulses of direct 
current, a storage battery, a pulse-responsive electric power system 
including a plurality of gate-controlled rectifiers having power cur- 
rent input means and also having power current output means, a 
stepping motor control circuit interposed between and connecting 
said alternator output to said motor inputs and including switching 
means connected to the gates of said gate-controlled rectifiers and 
responsive to the reception of positive or negatie pulses for selec- 
tively energizing said first and second windings of said stator pole 
pieces separately and simultaneously and thereby effecting step-by- 
step rotation of said rotors, variable frequency generating means 
electrocally connected to said pulse-responsive electric power 
system including said plurality of gate-controlled rectifiers, and a 
frequency control circuit for selectively controllin the frequency 
output of said variable frequency generator means. 


1031 Possible effects of economic changes upon future 
transport systems. Posner, M. pp 35-36 of Resources for 
electric vehicles and their infrastructure. Stevenage, Eng- 
land; Peter Peregrinus Ltd. (1980). 

From 3. international conference on resources for electric 
vehicles and their infrastructure; London, UK (20 Nov 1979). 

An economist looks at public demand for electric vehicles in 
the next 20 years and concludes that whether there will be a large 
increase in electric vehicles will depend on technical advances that 
will make this form of transportation desirable in an era of increas- 
ing energy prices and changing life styles. (LCL) 


1032 Quick recharging or exchange of batteries: techni- 
cal and economic survey of the cost-price of energy. Pornin, 
M. pp 63-67 of Resources for electric vehicles and their in- 
frastructure. Stevenage, England; Peter Peregrinus Ltd. 
(1980). 

From 3. international conference on resources for electric 
vehicles and their infrastructure; London, UK (20 Nov 1979). 

Methods for recharging batteries for electric vans are com- 
pared for cost and convenience. One method, i.e., battery exchange, 
requires two sets of batteries, the first of which are removed after 
the morning use of the van and charged at fixed station. The 
second set of batteries is used during the afternoon working hours 
and recharged in the vehicle overnight. The second method, i.e., 
rapid recharge, calls for in-vehicle recharging of the van batteries 
during a 2- to 3-hour midday period and during the night. Cost 
analyses of the two methods shows the cost-price per kilometer of 
van operation is the same. However, the exchange-of-batteries solu- 
tion is more flexible for the operator and therefore advantageous. 
(LCL) 


1033 Recharging infrastructure for electric vehicles. 
Black, I.G.; Oxley, P.R. (Cranfield Inst. of Tech., Bedford, 
England). pp 68-73 of Resources for electric vehicles and 
their infrastructure. Stevenage, England; Peter Peregrinus 
Ltd. (1980). 

From 3. international conference on resources for electric 
vehicles and their infrastructure; London, UK (20 Nov 1979). 

Considerable research has been devoted to the design of 
electric cars and the technology of their batteries. Much less atten- 
tion has been given to the infrastructure required to charge the bat- 
teries of such vehicles. In particular, there is no agreement whether 
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a comprehensive system of battery-exchange stations or direct vehi- 
cle charging (from home and/or public supply points) is preferable. 
Some of the factors that will influence the choice between these 
two methods of supplying energy to electric cars are examined. It 
does not purport to provide a definitive case for either. More re- 
search resources and better data will be required for this. In addi- 
tion, the future development of battery technology is so uncertain 
that the relative merits of the two systems may change with im- 
provements to vehicle range and battery-charging capabilities. 


1034 Use of fuel cells in vehicles: prospective fuels, 
technology, and total efficiency. Oejefors, L. (Swedish Na- 
tional Development Co., Stockholm). pp 88-96 of Resources 
for electric vehicles and their infrastructure. Stevenage, 
England; Peter Peregrinus Ltd. (1980). 

From 3. international conference on resources for electric 
vehicles and their infrastructure; London, UK (20 Nov 1979). 

he use of synthetic fuels derived from coal and other 

sources in a fuel-cell vehicle is discussed. Information is included 
on the production of synthetic fuels suitable for transportation, 
methanol production, hydrogen production, fuel-cell operation, and 
the comparative efficiency of transportation systems based on coal, 
i.e., direct use of coal-derived fuels in spark-ignition engines, use of 
coal-derived fuels in fuel-cell-powered vehicles and use of coal as 
power-plant fuel to generate electricity for electric-powered vehi- 
cles. With current technology, the last method has the greatest 
overall efficiency, 10% vs 6 and 7% for the first two methods in- 
volving synthetic-fuel production from coal. (LCL) 


1035 Review of the energy case for electric vehicles. 
McGeehin, P.; Dell, R.M. (Atomic Energy Research Estab- 
lishment, Harwell, England). pp 102-108 of Resources for 
electric vehicles and their infrastructure. Stevenage, Eng- 
land; Peter Peregrinus Ltd. (1980) 

From 3. international iference on resources for electric 
vehicles and their infrastructure, London, UK (20 Nov 1979). 

The case for electric vehicles, primarily from an energy 
viewpoint is reviewed. The amount of energy which is consumed 
in the transportation secto: relation to total energy needs, both 
for the European Economic ¢ munity as a whole and for the UK 
in particular is considered. The overall energy efficiencies of con- 
ventional internal-combustion-engine vehicles (ICEV) and electric 
vehicles (EV) are compared and the scope for effecting improve- 
ments in efficiency outlined. In the future, synthetic fuels derived 
from coal and other sources are likely to be used in ICEVs and the 
energy and strategic implications of this option as compared to EVs 
are discussed. It is concluded that a prime objective for the future 
is to diversify the fuel base of transport and that EVs will play a 
significant role in this process in Europe 


1036 Designing purpose-built electric vehicles: the total 
energy required for manufacture and use. Karen, T. pp 109- 
113 of Resources for electric vehicles and their infrastruc- 
ture. Stevenage, England; Peter Peregrinus Ltd. (1980). 

From 3. international conference on resources for electric 
vehicles and their infrastructure; London, UK (20 Nov 1979). 

The design of electric vehicles for the purpose of conserving 
materials, weight, and energy in vehicle manufacture and in vehicle 
operation is discussed. (LCL) 


1037 Electric vehicles: how do they compare with syn- 
thetic liquid fuels. Goodson, R.E. (Purdue Univ, Lafayette, 
IN). pp 114-121 of Resources for electric vehicles and their 
infrastructure. Stevenage, England; Peter Peregrinus Ltd. 
(1980). 

From 3. international conference on resources for electric 
vehicles and their infrastructure; London, UK (20 Nov 1979). 

Transportation energy sources in the US and the effects of 
using synthetic fuels in i-c engine vehicles - or of using electric- 
powered vehicles - on transportation energy consumption and 
transportation costs are described. The fuels considered include 
coal liquids and shale oils. It is concluded that the energy use for 
electric vehicles is less than for vehicles burning coal liquids but 
more than for vehicles using shale oil. However, electric vehicles 
do not have the environmental impacts associated with the mining, 
processing, and combustion of shale oil or coal liquids, and, assum- 
ing future increased generating capacity from nuclear power plants, 
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should be operable in the future without consuming irreplaceable 
fossil fuel resources. (LCL) 


1038 Production cost changes arising from series pro- 
duction of electric vehicles. Guenter, H. (Technical Univ. of 
Brunswick, Germany). pp 131-133 of Resources for electric 
vehicles and their infrastructure. Stevenage, England; Peter 
Peregrinus Ltd. (1980). 

From 3. international conference on resources for electric 
vehicles and their infrastructure; London, UK (20 Nov 1979). 

Elements that must be considered in making a cost analysis 
of electric vehicle (EV) production and use are discussed. These in- 
clude determining the market for EVs, mass production for mini- 
mizing costs, and the investment in additional generating capacity 
to meet EV power demand. (LCL) 


1039 Investing and planning for the transition to electric 
urban transportation. Foley, K.W. pp 134-138 of Resources 
for electric vehicles and their sisatieestions Stevenage, 
England; Peter Peregrinus Ltd. (1980). 

From 3. international conference on resources for electric 
vehicles and their infrastructure; London, UK (20 Nov 1979). 

Having seen the last of cheap petroleum supplies, urban 
transportation systems which concentrate on electric trains, buses, 
and automobiles to meet mobility requirements are envisioned. 
Ways to plan and effect the changeover from petroleum-fueled ve- 
hicles to electric-powered vehicles are discussed. (LCL) 


1040 1978 state of the art of in-use electric and hybrid 
vehicles. Humphreys, D.W.; Harrow, B.R.; Howe, J.W. 
(Calif Inst of Technoo, JPL, Pasadena). Proc., Intersoc. 
Energy Convers. Eng. Conf; 1: No. 79CH1477-9, 590- 
595(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

This paper summarizes the state of the art of electric and 
hybrid vehicles (EHVs) throughout the world which have been in 
use on the road as of 1978. This assessment focuses on complete 
vehicle systems. 


1041 Performance characteristics of nickel-zinc electric 
vehicle battery. Klein, M.; Charkey, A.; Vaidyanathan, H.; 
Viswanathan, S. (Energy Res Corp, Danbury, Conn). Proc., 
Intersoc. Energy Convers. Eng. Conf; 1. No. 79CH1477-9, 
646-650(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

The nickel-zinc battery offers a potential mix of characteris- 
tics that makes it one of the leading candidates for vehicle propul- 
sion. ERC has taken a technical approach involving rolled nickel 
and zinc electrodes. A vented prismatic cell of 250 Ahr nominal ca- 
pacity has been chosen as a baseline design for first generation ve- 
hicle and cell characterization experiments. Performance character- 
istics such as discharge capacity (and its dependence on tempera- 
ture and rate, variation of cycle life with depth of discharge,) ther- 
mal variations and cyclic behavior on a simulated J227aD discharge 
profile are presented. Vehicle operating results are presented in 
terms of speed, acceleration, range and energy consumption. 


1042 Comparison of metal-air batteries for electric vehi- 
cle propulsion, Bryant, W.A.; Buzzelli, E.S. (Westinghouse 


Electr Corp, Pittsburgh, Pa). Proc., Intersoc. Energy Convers. 
Eng. Conf; 1: No. 79CH1477-9, 651-653(1979). (CONF- 
790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

A comparison is made among four metal-air systems being 
considered for future use in commuter electric vehicles. The anode 
materials are lithium, aluminum, zinc and iron. The lithium-air 
system is still in an early stage of development. A proposed me- 
chanically rechargeable aluminum-air system is potentially capable 
of superior performance but its relative cost of ownership and oper- 
ation is expected to be high. Several slurry zinc-air systems are 
being developed which avoid the traditional problems associated 
with the plate-type zinc electrode. 15 refs. 
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1043 Evaluation of battery performance using computer 
controlled test equipment. Hartman, G.S.; Beals, D.L. (ESB 
Technol Co, Yardley, Pa). Proc., Intersoc. Energy Convers. 
Eng. Conf; 1: No. 79CH1477-9, 654-659(1979). (CONF- 
790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 ee 1979). 

A series of charges and discharges were performed at widely 
varying currents and at a series of temperatures on large groups of 
lead acid batteries being tested as part of the Argonne National 
Lab/DOE Contract directed toward improving the State of the Art 
of the electric vehicle battery. A brief description of the ANL/ 
DOE ISOA battery development effort is presented. The design of 
the test equipment, its operational modes and typical data output in 
both graphic and tabular form is discussed in both battery and com- 
puter terms. 9 refs. 


1044 Advances in the development of li-al/fes cells for 
electric-automobile batteries. Martino, F.J.; Olszanski, T.W.; 
Bartholme, L.G.; Gay, E.C.; Shimotake, H. (Argonne Natl 
Lab, Ill). Proc., Intersoc. Energy Convers. Eng. Conf.; 1: No. 
79CH1477-9, 660-664(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Industrial contractors are currently developing the Mark IA 
Battery for Argonne National Laboratory using BN-fabric separa- 
tor material in their multiplate cell. Recent advances at ANL have 
shown the feasibility of replacing BN fabric with BN felt or MgO 
powder in both bicell and multiplate cell configurations. This paper 
discusses the progress made, with emphasis on cell assembly and 
performance, as well as the problems associated with the develop- 
ment of these cells. 6 refs. 


1045 Modeling of zinc-chloride batteries for electric ve- 
hicles. Chi, C.H.; Carr, P.; Symons, P.C. (Energy Dev 
Assoc, Madison Heights, Mich). Proc., Intersoc. Energy 
Convers. Eng. Conf; 1: No. 79CH1477-9, 692-697(1979). 
(CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

In this paper, modeling of battery designs for typical route 
vehicle missions and for random use in typical urban/suburban mis- 
sions are presented from the standpoints of battery size, power 
characteristics, energy capacity, lifetime, and other performance re- 
quirements. The overall performance of the vehicle/battery combi- 
nation is presented for the selected vehicle design. The sensitivities 
of battery characteristics and of battery component performances 
with regard to the mission requirements of electric vehicles are ex- 
amined. A cost analysis for operating the vehicle and a safety and 
environmental study are discussed. 2 refs. 


1046 Thermal management of battery systems for elec- 
tric vehicles and utility load leveling. Chen, C.C.; Gibbard, 
H.F. (Gould Inc, Rolling Meadows, Ill). Proc., Intersoc. 
Energy Convers. Eng. Conf; 1: No. 79CH1477-9, 725- 
729(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Thermal problems have been observed in several new bat- 
tery systems, but have been studied very little from the standpoint 
of heat transfer analysis. In the present study, the time-dependent 
internal heat generation and the possible heat transfer mechanisms 
in battery systems are discussed. Mathematical models for heat 
transfer in parallelepiped and cylindrical batteries are described. 
Analytical solutions of the transient heat equation for systems con- 
sisting of composite materials with internal heat generation are pre- 
sented. 20 refs. 


3304 Hybrid Systems 
REFER ALSO TO CITATION(S) 1027, 1029, 1040 


1047 Electromagnetic augmentation of internal combus- 
tion engines . Bradley, P. US Patent 4,213,428. 22 Jul 1980. 
Filed date 22 Feb 1977. vp. 
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A description is given of an internal combustion engine 
having a paramagnetic engine block, including a paramagnetic 
engine head, and a paramagnetic engine block for movement within 
a cylinder of said paramagnetic engine block for movement within 
said cylinder in response to cyclic combustion of fuel within said 
engine; said engine being operably connected to a generating 
system; said generating system comprising generating means oper- 
ably connected to said engine and to battery storage means; where- 
in the improvement comprises: a permanent magnet fixedly mount- 
ed within said paramagnetic piston, with the axis of magnetic polar- 
ity of said permanent magnet being disposed parallel to the direc- 
tion of movement of said paramagnetic piston; electromagnetic coil 
means fixedly mounted in said paramagnetic engine hed for selec- 
tively generating a magnetic field for interacting with the magnetic 
field of said permanent magnet; first means connecting said electro- 
magnetic coil means to said generating system, said first means 
being synchronized with the movement of said paramagnetic piston, 
so that said electromagnetic coil means exerts an attracting force, at 
least intermittently, upon said permanent magnet when said perma- 
nent magnet is approaching said electromagnetic coil means, and 
said electromagnetic coil means exerts a repelling force, at least in- 
termittnetly, upon said permanent magnet when said permanent 
magnet is moving away from said electromagnetic coil means; said 
paramagnetic piston has a plural stroke cycle, wherein at least a 
portion of a first stroke is a compression stroke, and at least a por- 
tion of a second stroke is a power stroke; and said first means con- 
nects said electromagnetic coil means to said generating system so 
that said electromagnetic coil means exerts an attracting force upon 
said permanent said compression stroke, and exerts a repelling force 
upon said permanent magnet. 


1048 Development of a hybrid electric vehicle using 
high-efficiency disc motors. Lee, G.A.; Corbett, A.E. pp 79- 
87 of Resources for electric vehicles and their infrastruc- 
ture. Stevenage, England; Peter Peregrinus Ltd. (1980). 

From 3. international conference on resources for electric 
vehicles and their infrastructure; London, UK (20 Nov 1979). 

A design project to produce a high-performance electrically- 
propelled car is described. After discussing performance goals for 
electric-powered cars, the development of hybrid-electric cars 
using 2-cylinder diesel engines as well as electric batteries is exam- 
ined. It is concluded that, until viable fuel cells are available for 
electric-powered vehicles, the series hybrid system, i.e., battery- 
and diesel engine-powered system, is desirable for economy, per- 
formance, reliability, and low pollution. (LCL) 


3305 Flywheel Propulsion 


1049 Advanced flywheel energy storage unit for a high 
power energy source for vehicular use. Raynard, A.E. (AiRes 
Manuf Co of Calif, Torrance). Proc., Intersoc. Energy 
Convers. Eng. Conf.; 1: No. 79CH1477-9, 622-626(1979). 
(CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

The need to reduce dependence on petroleum sources for 
energy generation has created a substantial interest in investigation 
and development of energy storage devices. The flywheel energy 
storage unit can provide substantial benefits to transportation pro- 
pulsion systems. This method of vehicle energy storage can also be 
applied to third rail electrically powered vehicles or station- 
charged electrically powered vehicles. The one year program that 
is described in this paper involves the design, fabrication and ex- 
perimental determination of the performance of an advanced, her- 
metically-sealed energy storage unit that has been sized for a typi- 
cal 3000 pound curb weight vehicle. 


3307 Emission Control 


REFER ALSO TO CITATION(S) 1021, 1131 


1050 Spark-ignition internal combustion engine capable 
of reducing noxious constituents in exhaust gases . Aoki, T.; 
Minami, H. (to Nissan Motor Co Ltd (Japan)). US Patent 
4,213,430. 22 Jul 1980. Priority date 1 Apr 1975, Japan, vp. 
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A description is given of a spark-ignition internal combustion 
engine having a cylinder in which a combustion chamber is defined 
by a cylinder head and a piston crown, comprising: air-fuel mixture 
supply means for supplying an air-fuel mixture induced into the 
combustion chamber, said air-fuel mixture supply means being com- 
municated through an intake passage with the combustion chamber 
and having a throttle valve; exhaust gas recirculating means for re- 
circulating a portion of exhaust gases with the induced air-fuel mix- 
ture into the combustion chamber, said exhaust gas recirculating 
means including conduit means which connects an exhaust passage 
of the engine with the intake passage downstream of the throttle 
valve a plurality of spark plugs disposed within the combustion 
chamber for reliably igniting the air-fuel mixture containing the re- 
circulated exhaust gases; a three-way catalytic converter communi- 
cable through the exhaust passage with the combustion chamber to 
purify the noxious constituents in the exhaust gases discharged from 
the combustion chamber, said three-way catalytic converter being 
designed to reduce nitrogen oxides and oxidize carbon monoxide 
and hydrocarbons in the exhaust gases; and air-fuel ratio control 
means for controlling air-fuel ratio of the air-fuel mixture supplied 
into the combustion chamber at stoichiometric value so as to ac- 
complish effective purification of noxious constituents in said three- 
way catalytic converter, whereby the emission levels of nitrogen 
oxides, carbon monoxide and hydrocarbons in the exhaust gases are 
considerably decreased improving fuel consumption. 


1051 Engine emission pollutant separator . Schaefer, J. 
US Patent 4,213,770. 22 Jul 1980. Filed date 2 Apr 1979. vp. 

A description is given of a pollutant separator for reducing 
contaminants in a flow from a source of emission to a utilization 
point comprising: a cooling coil having an inlet and an outlet, said 
cooling coil inlet being coupled to the source of emissions; filter 
means having an inlet and an outlet, said filter means inlet coupled 
to the outlet of the cooling coil; a scrubber unit having an inlet and 
an outlet, the scrubber unit inlet coupled to the filter means outlet 
and the scrubber unit outlet coupled to the utilization point, the 
scrubber unit including; a closed chamber; a primary scrubber tube 
having a first and a second end and having a plurality of holes in 
the wall thereof communicating with the closed chamber, the first 
end of the primary scrubber tube being coupled to the filter means 
outlet and the second end of the primary scrubber tube being coup- 
led to the utilization device, the scrubber tube having an external 
shoulder; a plurality of scrubber balls movably positioned within 
the bore of said tube; a plurality of springs each respectively ar- 
ranged between two of the scrubber balls to provide resilient bias- 
ing of said balls; a ring valve movably covering a portion of the 
outer surface of the primary scrubber tube, the ring valve having a 
shoulder portion extending outwardly; a ring valve spring for bias- 
ing the ring valve shoulder and the scrubber tube into context; a 
fluid passage connecting the interior of the primary scrubber tube 
to the surface of the scrubber tube shoulder such that fluid pressure 
is exerted therethrough to the shoulder of the ring valve to provide 
fluctuating pressure within the scrubber means to enhance motion 
of the scrubber balls therein. 


1052 Secondary air supply system for the exhaust 
system of an internal combustion engine . Hattori, K. (to 
Toyota Jidosha Kogyo K K (Japan)). US Patent 4,211,074. 
8 Jul 1980. Priority date 6 Feb 1978, Japan, vp. 

A description is given of a secondary air supply system for 
the exhaust system of an internal combustion engine, comprising a 
source of compressed air, an air control valve which supplies a part 
of the air delivered from the source to the exhaust system of the 
engine while relieving the rest of the air, an oxygen detector for 
detecting residual oxygen contained in the exhaust gases flowing 
through the exhaust system, a source of actuating fluid pressure, a 
change-over valve for actuating fluid pressure, and a controller 
which changes over the change-over valve in accordance with the 
output of the oxygen detector, said air control valve having an inlet 
port for receiving air from said source of compressed air, and outlet 
port for supplying a part of the air received to the exhaust system, 
a relief port for relieving the rest of the air received, a first passage 
which connects inlet port and outlet port, a second passage which 
connects inlet port and relief port, a first valve element which con- 
trols said first passage, a second valve element which controls said 
second passage, first second, and third diaphragm chambers, said 
first and second diaphragm chambers being reciprocally supplied 
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with either actuating fluid pressure or atmosphere pressure by way 
of said change-over valve, a passage means including a throttling 
means and connecting said third diaphragm and one of first and 
second diaphragm chambers, at least one first diaphragm which de- 
fines first and second diaphragm chambers and is connected with 
said first valve element, a second diaphragm which defines said 
third diaphragm chamber and is connected with said second valve 
element, wherein said first diaphragm is adapted so as to shift said 
first valve element in the direction to increase the opening of said 
first passage when the fluid pressure in said first diaphragm cham- 
ber is lower than the fluid pressure in said second diapragm cham- 
ber. 


3308 Alternative Fuels 
REFER ALSO TO CITATION(S) 377, 464, 1010, 1022, 1034, 1037 


1053 Nebraska two million mile GASOHOL road test 
program. Interim reports and summary. Scheller, W.A. Lin- 
coln, NE; Univ. of Nebraska ({nd]). 6p. (NP—25159). State 
of Nebraska, Lincoln. 

The performance of gasohol during road tests on a fleet of 
cars provided by the Nebraska Department of Roads is reported. 
Fuel economy, vehicle performance, exhaust gas composition, and 
blending and storage of gasohol were compared with unleaded gas- 
oline. In all cases, gasohol perfromed well, had greater fuel econo- 
my, less emissions, and overall driver satisifaction was high. (DMC) 


36 MATERIALS 


1054 (SAND—80-1945C) Active measurements of defect 
processes in shock compressed metals and other solids. 
Graham, R.A. (Sandia National Labs., Albuquerque, NM 
(USA)). 1980. Contract AC04-76DP00789. 13p. (CONF- 
800641—8). NTIS, PC A02/MF AOI. 

From International conference on the metallurgical effects of 
high strain rate deformation and fabrication; Albuquerque, NM, 
USA (22 Jun 1980). 

Solid samples have been routinely recovered for examination 
after having been subjected to high pressure shock loading. Such 
investigations have revealed many unique and interesting defect fea- 
tures and are essential if a detailed understanding of shock deforma- 
tion processes is to be achieved. Nevertheless, examination of sam- 
ples hours or days after they are compressed for only a few micro- 
seconds in a loading whose rise time may be subnanosecond fails to 
address the relationship between the residual defect structure and 
that existing during the loading. Electrical probes, and to a lesser 
extent optical probes, have provided reasonably direct measure- 
ments of defect states and some limited information on the evolu- 


* tion of these states. For example, measurements of the electrical 


resistance of metals provide an indication of vacancy concentra- 
tions. Similarly, measurements of shock-induced electrical polariza- 
tion in insulating solids have provided evidence that large numbers 
of point defects are generated and displaced by the stress and ve- 
locity gradients within the shock fronts. Optical measurements of 
shock-induced bleaching of color centers in NaCl have provided 
some evidence for kinetics of the formation of higher-order point 
defects. This paper reviews the status of active measurements 
which have provided information about shock-induced changes in 
the defect state of solids. 


3601 Metals And Alloys 


1055 (CONF-800850—2) Deuterium profilemetry and 
diffusion coefficient in electrocharged stainless steel. Lewis, 
M.B.; Farrell, K. (Oak Ridge National Lab., TN (USA)). 
1980. Contract W-7405-ENG-26. 10p. NTIS, PC A02/MF 
AOl. 

From International conference on effects of hydrogen on 
materials; Jackson Lake Lodge, WY, USA (26 Aug 1980). 

The method of nuclear microanalysis using the reaction 
D(d,p)T is used to measure concentration-depth profiles of deuter- 
ium in austenitic Type 310 stainless steel electrocharged in 1 N 
DSO, with arsenic poison at room temperature. The influence of 
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aging after charging is examined. A near-surface density of 0.6 deu- 
terium atoms per metal atom (i.e., 38 at. %) is found for the initially 
charged condition. Associated with this high gas concentration is 
considerable microstructural damage. An analysis of the deuterium 
depth profiles yields a room-temperature diffusion coefficient for 
deuterium of 1.4 x 10~'® m?s~! at high concentrations which is con- 
sistent with extrapolation of higher-temperature data available from 
other techniques for annealed material. At lower deuterium concen- 
trations, < 10%, in the aged material the extracted diffusion coeffi- 
cient is a factor of three higher, implying a dependence on concen- 
tration. At concentrations < 107%, diffusion may be hindered by 
dislocation trapping. 


1056 (PB—80-123011) Lithium. Singleton, R.H. 
(Bureau of Mines, Washington, DC (USA)). Sep 1979. 31p. 
NTIS, PC A03/MF AOI. 

The United States consumes over one-half of the world’s 
lithium and provides about 70 percent of the market economy 
world’s supply of lithium. The report contains data on domestic 
and worldwide lithium production, consumption, and reserves to 
monitor and analyze supply-demand relationships. In addition, it 
presents comprehensive data on lithium including industry struc- 
ture, uses, resources, technology, byproducts and coproducts, stra- 
tegic considerations, economic factors and problems, operating fac- 
tors and problems, and outlook to 2000. 


1057 Samarium-cobalt-copper-iron-titanium permanent 
magnets . Inomata, K.; Yamada, M. (to Tokyo Shibaura 
Electric Co Ltd (Japan)). US Patent 4,211,585. 8 Jul 1980. 
Priority date 10 Mar 1976, Japan, vp. 

A permanent magnet, which comprises a composition con- 
taining a Sm-Co compound and consisting essentially of 23 to 30 
wt.% of Sm, 0.2 to 1.5 wt.% Ti, 9 to 13 wt., Cu, 3 to 12 wt.% Fe 
and the balance Co, said magnet having a residual flux density (Br) 
of about 10 (kG), a coercive force (IC) of about 8 (KOe) and a 
maximum energy product (BH max) of about 25 (MGO6e), having 
the aforesaid magnetic properties without the necessity of an ageing 
treatment. 


1058 (BDX—613-2500) Application of accelerated tool 
life tests to machining of titanium. Stagner, R.T. (Bendix 
Corp., Kansas City, MO (USA)). Sep 1980. Contract AC04- 
76DP00613. 39p. NTIS, PC A03/MF AOl1. 

The tool life of several commercial C-2 grade cutting tools 
used in machining titanium was estimated using two experimental 
techniques, the quick facing test and the multipass facing test. Com- 
parisons among the tools tested were made statistically by analyz- 
ing differences in regression equations derived from test data. Tool 
life end points were determined by operator judgement, tool force 
analysis, and tool wear measurement. Of the ten tools tested, nine 
had the same life under the test conditions. 


1059 (CONF-801099—1) System for control of electros- 
lag casting in a collar mold. McEnerney , J.W.; Dewey, 
B.R.; Hutton, J.T.; David, S.A. (Oak Ridge National Lab., 
TN (USA)). 1980. Contract W-7405-ENG-26. 2l1p. NTIS, 
PC A02/MF AOl. 

From ASM materials and process congress fall meeting; 
Cleveland, OH, USA (29 Oct 1980). 

This report describes the initial development of an electros- 
lag casting control system. The main emphasis of our work and the 
results reported herein deal with the attempts to develop techniques 
for locating and controlling the liquid slag-metal interface. Thermo- 
couples embedded in the mold wall provide a simple but accurate 
means for locating the interface. 


1060 (NLCO—1166) Vacuum-water production heat 
treatment of XM774 and XM833 depleted uranium-0.75% ti- 
tanium penetrators. Polson, C.E.; Levy, L.M. (National 
Lead Co. of Ohio, Cincinnati (USA)). 1980. Contract ACOS5- 
76OR01156. 23p. (CONF-801061—2). NTIS, PC A02/MF 
AOl. 

From Conference on high density penetration materials; 
Charlottesville, VA, USA (28 Oct 1980). 

This paper describes the production scale heat treatment 
process used to manufacture ARRADCOM's XM774 and XM833 
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Uranium-0.75% titanium penetrators. It is essentially a scale-up of 
the process developed by Battelle Northwest Laboratories 
(BNWL). The process consists of vacuum solutionizing of batches 
of 38 penetrator blanks followed by quenching into water at a con- 
trolled rate. The subsequent vacuum aging is described together 
with results obtained by nondestructive testing (NDT) of all pieces. 
Results of mechanical testing, hardness and structures are included. 
Production problems are discussed and suggestions to achieve 
better process control are indicated. 9 figures, 12 tables. 


1061 (PB—80-112675) Chemical vapor deposition of 
group IVB, VB, and VIB elements; a literature review. Infor- 
mation circular. McDonald, H.O.; Stephenson, J.B. (Bureau 
of Mines, Rollaj MO (USA). Rolla Metallurgy Research 
Center). 1979. 3lp. (BM-IC—8794). NTIS, PC A03/MF 
AOl. 

The Bureau of Mines reviewed the chemical vapor deposi- 
tion (CVD) literature of the group IVB, VB, and VIB elements. 
This review was used in the Bureau's research to provide erosion-, 
abrasion-, and corrosion-resistant coatings for valve components 
used in coal gasification units. This report attempts to bring togeth- 
er the many CVD references that have been published since 1966. 
Each of the group IVB, VB, and VIB metal coatings were re- 
viewed, and some of their preparation methods, uses, and properties 
are given. A total of 160 references were found for the nine ele- 
ments. Isotope separation, stronger steels, solar absorbers, alloys, 
superconductors, optical fibers, and coatings to increase the life of 
materials are some of the new uses for CVD. 


1062 (SAND—80-1905C) Dependence of fracture tough- 
ness of molybdenum laser welds on processing parameters and 
in-situ oxygen gettering. Pope, L.E.; Jellison, J.L. (Sandia 
National Labs., Albuquerque, NM (USA)). 1980. Contract 
AC04-76DP00789. 18p. (CONF-801132—1). NTIS, PC 
A02/MF AOl. 

From Lasers in manufacturing conference; Los Angeles, CA, 
USA (11 Nov 1980). 

Fracture toughness properties have been determined for 
laser welds in different grades of molybdenum. The fracture tough- 
ness of welds in sintered molybdenum was consistently less than the 
fracture toughness of welds in vacuum arc remelted molybdenum. 
These differences cannot be attributed to oxygen content, since the 
oxygen level was nominally the same for all grades of molybdenum 
examined in this program. Alloy additions of titanium by means of 
physically deposited coatings significantly improved the fracture 
toughness of welds in sintered molybdenum, whereas titanium addi- 
tions to welds in vacuum arc remelted molybdenum decreased the 
fracture toughness slightly. Pulsed laser welds exhibited fine colum- 
nar structures and, in the case of sintered molybdenum, superior 
fracture toughness when compared with continuous wave laser 
welds. 6 figures, 3 tables. 


1063 (SAND—80-6021) Design of metallothermic 

. Murach, N.N. (Sandia Labs., Albuquerque, NM 
(USA)). 25 Aug 1980. Translation of Stal’ 7, pp. 313-315 
(1947). 12p. NTIS, PC A02/MF A0O1. 

Using ternary diagrams based on well-defined conditions for 
thermicity of the charge in order to design metallothermic charges 
makes it possible to quickly and rather simply determine the princi- 
ple characteristics of the process. 


1064 (AD-A—081097) Non-destructive evaluation of de- 
fects in structural materials using long-wavelength neutrons. 
Technical report. Fatemi, M.; Rath, B.B. (Naval Research 
Lab., Washington, DC (USA)). Jan 1980. 22p. NTIS, PC 
A02/MF AO1. 

Small-angle scattering profiles from HSLA steels (Fe-0.05C- 
1.0Mn-0.12Nb-0.06A 1) annealed at various temperatures ranging be- 
tween 660 degrees C and 1000 degrees C were obtained. The 
values obtained from Guinier analysis and size distribution calcula- 
tions were compared with those obtained from electron microgra- 
phic observations, and were shown to agree satisfactorily. Similar 
data were obtained from samples of Ni-P amorphous glasses an- 
nealed at 295 degrees, 400 degrees, and 500 degrees C. No crystalli- 
zation effects were observed from 295 degrees C sample. The Guin- 
ier plots of the 400 degrees and 500 degrees C samples indicate 
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good agreement with the expected behavior due to annealing of the 
amorphous state; namely, the higher annealing temperatures corre- 
spond to larger microcrystallite sizes. 


1065 (CONF-800859—4) Electronic states in Li/sub c/ 
Mg/sub |-c/ alloys: soft x-ray emission spectra. Stocks, 
G.M.; Tagle, J.A.; Callcott, T.A.; Arakawa, E.T. (Oak 
Ridge National Lab., TN (USA)). 1980. Contract W-7405- 
ENG-26. 5p. NTIS, PC A02/MF AOI. 

From International conference on x-ray processes and inner- 
shell ionization; Stirling, UK (25 Aug 1980). 

A first principles theory is developed for Li-Mg alloy sys- 
tems which avoids the use of pseudo-potentials and, more impor- 
tantly, low-order perturbation theory and which can be checked 
quantitatively against detailed probes of the electronic structure 
such as soft x-ray spectroscopy. These calculations can then be 
used as a base against which the psuedo-potential methods can, in 
the future, be checked. 


1066 (COO—3158-71) Spatial distribution of self-inter- 
stitial atoms around depleted zones in tungsten ion-irradiated 
at 10 K. Report No. 4088. Wei, C.Y.; Seidman, D.N. (Cor- 
nell Univ., Ithaca, NY (USA). Materials Science Center). 
Jun 1980. Contract AS02-76ER03158. 38p. NTIS, PC A03/ 
MF AOl. 

The three-dimensional spatial distribution of self-interstitial 
atoms (SIAs) around depleted zones (DZs), in ion-irradiated tung- 
sten, was determined by field-ion microscopy (FIM). High-purity, 
four-pass zone-refined crystals, tungsten FIM specimens were irra- 
diated in situ with 30 keV Cr* or 18 keV Au* ions along the [741] 
direction, at 10 K, and examined at this temperature by the pulse 
field evaporation technique. At 10 K the SIAs, in tungsten, were 
completely immobile. The distances were measured, along the 
close-packed crystallographic directions - that is, the (100), (110) 
and (111)-type direction - between each SIA and the DZs. Distance 
measurements were also made between each SIA and the irradiated 
surface of the specimen. 


1067 (DOE/AL/10887—T1) Characterization of extrin- 
sic grain boundary dislocations and grain boundary disloca- 
tion sources by transmission electron microscopy. Annual 
report, June 1, 1979-April 1, 1980. Murr, L.E. (New Mexico 
Inst. of Mining and Technology, Socorro (USA). Dept. of 
Metallurgical and Materials Engineering). Apr 1980. Con- 
tract AC04-79AL 10887. 14p. NTIS, PC A02/MF AO1. 

This report outlines some preliminary experiments on grain 
boundaries, grain boundary ledges, and the apparent emission of 
dislocations from grain boundary ledges, as part of an attempt to 
directly observe the emission of dislocations from grain boundary 
ledge sources in-situ by high-voltage transmission electron micros- 
copy. Observations of grain boundary ledges and dislocation emis- 
sion profiles in strained sheets of 304 stainless steel are described. 
Preliminary results indicate that the number of dislocation profiles 
per unit length of grain boundary are related to the engineering 
strain, as are the mean profile lengths. In addition, ledge density in- 
creases with increasing strain, and grain boundary structure 
changes with increasing strain. 


1068 (DOE/ER/01198—1324) NMR of small platinum 
particles. Stokes, H.T.; Rhodes, H.E.; Wang, P.K; Slichter, 
C.P.; Sinfelt, J.H. (Illinois Univ., Urbana (USA). Dept. of 
Physics; Exxon Research and Engineering Co., Linden, NJ 
(USA)). 1980. Contract AC02-76ER01198. 9p. (CONF- 
801124—1). NTIS, PC A02/MF AOI1. 

From 3. annual meeting of the Materials Research Society; 
Boston, MA, USA (17 Nov 1980). 

195 Pt NMR lineshapes as well as relaxation data are present- 
ed in three different samples of platinum metal particles (46%, 
26%, and 15% dispersion) supported on alumina. The electronic 
properties of these particles are very much different from that of 
bulk Pt metal. A prominent peak in the lineshape has been identi- 
fied as a surface resonance which arises from Pt nuclei on the sur- 
face of the Pt particles. We find that these surface Pt atoms are 
non-metallic when coated with adsorbed molecules. 
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1069 (DOE/ER/03158—92) Direct observation of the 
primary state of damage in ion-irradiated platinum and tung- 
sten. Report No. 4300. Pramanik, D. (Cornell Univ., Ithaca, 
NY (USA). Materials Science Center). Sep 1980. Contract 
AS02-76ER01358. 53p. NTIS, PC A04/MF AO1. 

Thesis. 

The primary state of damage in platinum and tungsten 
caused by ions of varying mass and energy, was investigated using 
the field ion microscope (FIM). The damage could be classified 
into three morphological types: (a) depleted zones (DZs); (b) voids; 
(c) dislocation loops. Platinum specimens of 99.999% purity were 
irradiated in situ at 60 K with 20 keV Kr* ions to a dose of (3 to 5) 
x 10’? ion cm~? and examined by the pulse field-evaporation tech- 
nique at 60 K. The experimental conditions were created such that 
each depleted zone was created by a single incident ion. All three 
morphological types were observed. 


1070 (DOE/ER/05002—12) Volume dependence of 
computed grain boundary energy. Bristowe, P.D.; Brokman, 
A. (Massachusetts Inst. of Tech., Cambridge (USA)). Aug 
1980. Contract AS02-78ER05002. 7p. NTIS, PC A02/MF 
AOl. 

Over the past five years there have been numerous studies of 
grain boundary structure using the method of computer molecular 
statics which assume pairwise central potentials for the interatomic 
interaction. Emphasis is usually placed on relative grain boundary 
energies but these may be inaccurate due to various, but related, 
approximations and constraints implicity imposed on the calcula- 
tion-namely central forces, finite model size, fixed border conditions 
and volume dependent contributions to the energy of the system. It 
is the purpose of this work to clarify how these particular proper- 
ties of the model can affect the computed grain boundary energy 
and demonstrate instances in which the quoted energy has strictly 
been inaccurate. The implication of these results, especially on how 
they affect the method of relaxation and the resulting grain bound- 
ary structure is discussed. 


1071 (DOE/ER/05002—13) Mechanism for diffusion 
induced grain boundary migration. Balluffi, R.W.; Cahn, J.W. 
(Massachusetts Inst. of Tech., Cambridge (USA); National 
Bureau of Standards, Washington, DC (USA). Center for 
Materials Science). Aug 1980. Contract AS02-78ER05002. 
28p. NTIS, PC A03/MF AOI. 

Grain boundaries are found to migrate under certain condi- 
tions when solute atoms are diffused along them. This phenomenon, 
termed diffusion induced grain boundary migration (DIGM), has 
now been found in six systems. The observed phenomenon and em- 
pirical data are used to discard certain concepts for the driving 
force and the mechanism. A mechanism is proposed in which dif- 
ferences in the diffusion coefficients of the diffusing species along 
the grain boundary cause a self-sustaining climb of grain boundary 
dislocations and motion of their associated grain boundary steps. 


1072 (DOE/ER/05002—14) Group representation of bi- 
crystal invariant translations with an application to the topol- 
ogy of secondary grain boundary dislocations. Brokman, A. 
(Massachusetts Inst. of Tech., Cambridge (USA)). Sep 1980. 
Contract AS02-78ER05002. 24p. NTIS, PC A02/MF AOl1. 

All DSC-Lattice translations of one lattice with respect to 
the second lattice of a bicrystal are described as a group. It is 
shown that the matrix representation of this group can be used to 
solve topological problems connected with secondary grain bound- 
ary dislocations (SGBDs) such as finding the step in the boundary 
associated with the SGBD. We have formulated this problem by 
establishing the step vector S associated with the Burgers vector b 
of the SGBD in a cubic bicrystal. The problem is then solved in 
2D, and the way to generalize to 3D is indicated. 


1073 (ORNL—5640) Solid state division progress 
report, period ending February 29, 1980. (Oak Ridge Nation- 
al Lab., TN (USA)). Sep 1980. Contract W-7405-ENG-26. 
309p. NTIS, PC Al4/MF AO1. 

Research is reported concerning theoretical solid state phys- 
ics; surface and near-surface properties of solids; defects in solids; 
transport properties of solids; neutron scattering; crystal growth 
and characterization; and isotope research materials. 
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1074 (ORNL/CSD—66) Composition of solidified 
binary alloy from a simple solidification model. Wilson, 
D.G.; Lacey, A.; Solomon, A. (Oak Ridge National Lab., 
TN (USA)). Oct 1980. Contract W-7405-ENG-26. 24p. 
NTIS, PC A02/MF AOl1. 

An expression is obtained for the composition as a function 
of position of a binary alloy solidified from its melt. The simple 
model has uniform density, no material diffusion in the solid, and 
uniform temperature and concentration in the liquid. Provided that 
these assumptions hold, and no remelt occurs, the solid composition 
is independent of the mode of cooling. Only conservation of mass 
and the two component solid/liquid phase diagram are used. In the 
concentration profile obtained, only one component is present in 
the last increment of alloy solidified. The origin of this characteris- 
tics is discussed. An application of the analysis is made to a copper/ 
nickel system. 


1075 (UCRL—84211) Effect of strain on the martensitic 
phase transition in superconducting NbsSn. Hoard, R.W.; 
Scanlan, R.M.; Smith, G.S.; Farrell, C.L. (California Univ., 
Livermore (USA). Lawrence Livermore National Lab.). 22 
Sep 1980. Contract W-7405-ENG-48. 5p. (CONF-800980— 
1). NTIS, PC A02/MF AO1. 

From Applied superconductivity conference; Santa Fe, NM, 
USA (29 Sep 1980). 

The connection between the cubic-to-tetragonal martensitic 
phase transformation and the phenomenon of superconductivity in 
A15 compounds is being investigated. The degradation of the criti- 
cal parameters, such as T/sub c/, H/sub c2/, and J/sub c/, with 
mechanical straining is of particular interest. Low-temperature x- 
ray diffraction experiments are performed on NbsSn ribbons (with 
the bronze layers etched off) mounted on copper and indium 
sample stages. The cryostat used is unique in that it has a vacuum 
mechanical insert which allows the superconductor to be placed 
under both compressive and tensile strains while at low tempera- 
tures. Preliminary results indicate that the martensitic phase transi- 
tion temperature, T/sub m/, increases with compressive strains. 
Other effects of strain on tetragonal phase production are also dis- 
cussed. 


1076 Crystal structure of the high pressure form of Am. 
Akella, J.; Johnson, Q.; Thayer, W.; Schock, R.N. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). J. 
Less-Common Met.; 68: No. 1, 95-97(Nov 1979). 

In this paper the authors report preliminary data for the 
phase transformation of Am at pressures up to 14.0 GPa; these data 
confirm a transition to the cubic form. The data were obtained by 
X-ray diffraction using a diamond anvil high pressure cell. 


1077 (DOE/ER/02172—35) Mechanical properties of 
crystalline solids. Progress report, December 1, 1979-Novem- 
ber 30, 1980. Li, C.Y.; Mukherjee, S.; Hart, E.W. (Cornell 
Univ., Ithaca, NY (USA)). 1 Sep 1980. Contract AS02- 
76ERO02172. 71p. NTIS, PC A04/MF AO1. 

The work performed during the past fiscal year included in 
the materials area: the development of microstructural basis for a 
second generation state variable deformation model; the continu- 
ation of the work on a unified model for grain boundary anelasti- 
city and grain boundary sliding; the continued investigation of the 
grain boundary cavitation process in the Zircaloys; and the applica- 
tion of a state variable approach in materials characterization. In 
the mechanics area: a finite element analysis of thermal stress tran- 
sients in structures; and the application of the boundary element 
method to plate bending and fracture. Type 316 stainless steel, 
Nickel 270, and Zircaloy-2 and -4 were the materials used. 35 fig- 
ures. 


1078 (DOE/ER/10570—1) Mechanisms of damage ac- 
cumulation in time-dependent cyclic deformation. Progress 
report, January 1, 1980-December 31, 1980. Laird, C. (Penn- 
sylvania Univ., Philadelphia (USA). Dept. of Materials Sci- 
ence and Engineering). Aug 1980. Contract AC02- 
80ER 10570. 15p. NTIS, PC A02/MF AOl1. 

Problems of cyclic creep and time-dependent cyclic defor- 
mation are being increasingly recognized in machines used for 
energy conversion and storage, but few studies have been done in 
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exploration of the relevant damage phenomena. Accordingly, the 
proposal called for the parallel study of two kinds of damage pro- 
duced in cyclic creep, i.e., change in dislocation density and ar- 
rangement, to be studied in copper and damage phenomena perhaps 
involving precipitates in Cr-Mo-V rotor steel. Although funding 
was not received until March 1980, progress in studying both types 
of damage has been encouraging. In copper tested at low tempera- 
tures, strain bursts have been recognized for the first time in poly- 
crystals of a pure metal in both cyclic and static creep. The stress 
regime for producing bursts has been defined and the dislocation 
structures associated with them studied. Interpretation based on in- 
stabilities associated with the persistent slip bands which form in 
regular fatigue is being explored. For the study of rotor steel, three 
batches of material have been obtained and characterized and a 
new high temperature apparatus built to do tests. A literature 
review justifying the choice of steels and tests is provided. 


1079 (DOE/ET/10460—14) Microstructural effects in 
abrasive wear. Quarterly progress report, 1 June 1980-1 Sep- 
tember 1980. Fiore, N.F.; Kosel, T.H.; Rao, C.; Desai, V.; 
Fulcher, J.; Shetty, H.R. (Notre Dame Univ., IN (USA). 
Dept. of Metallurgical Engineering and Materials Science). 
19 Sep 1980. Contract ASO2-77ET10460. 29p. NTIS, PC 
A02/MF AO1. 

This report describes research aimed at establishing quantita- 
tive relationships between microstructure and wear resistance of 
highly alloyed materials, including high-Cr white irons and experi- 
mental Co-base and Ni-base powder metallurgy (PM) alloys now 
used or potentially to be used in coal mining, handling and gasifica- 
tion. The specific types of wear under study are low-stress abrasion 
and gouging wear encountered in mining, coal converson and trans- 
fer applications. 


1080 (ORNL—5672) Metals and ceramics division ma- 
terials science program annual progress report for period 
ending June 30, 1980. McHargue, C.J. (Oak Ridge National 
Lab., TN (USA)). Oct 1980. Contract W-7405-ENG-26. 
271p. NTIS, PC A12/MF AO1. 

Research progress is summarized concerning the structure of 
metals; deformation and mechanical properties; physical properties 
and transport phenomena; radiation effects; and engineering materi- 
als. 


1081 (SAND—80-1121) Ultrasonic measurement of elas- 
tic moduli of 17-4 pH stainless steel and uranium -2 molybde- 
num from -40°C to 800°C. Gieske, J.H. (Sandia National 
Labs., Albuquerque, NM (USA)). Oct 1980. Contract 
AC04-76DP00789. 32p. NTIS, PC A03/MF AOl1. 

Young's Modulus, shear modulus, and Poisson's ratio for 17- 
4 pH stainless steel and uranium -2 molybdenum are calculated 
from ultrasonic longitudinal and shear velocities determined from - 
40°C to 800°C. The ultrasonic velocities were determined at ele- 
vated temperatures using a through-transmission buffer rod arrange- 
ment. An indium-gallium slurry bond was used as an ultrasonic 
couplant between Cupernickel 10 alloy buffer rods and the speci- 
men. Microstructural changes and phase transitions in the speci- 
mens are evident from the temperature dependence of the ultrason- 
ic data. 10 figures, 3 tables. 


1082 (SAND—80-8227) Effects of storage environment 
and nickel plating on the mechanical properties of U-0.75 Ti. 
Nagelberg, A.S. (Sandia Labs., Albuquerque, NM (USA)). 
Sep 1980. Contract AC04-76DP99789. 27p. NTIS, PC A03/ 
MF AOl. 

The mechanical properties of bare and nickel plated U-0.75 
Ti tensile bars were measured after exposures of up to 100 days to 
moist nitrogen atmospheres of 0-100% relative humidity. The rela- 
tive humidity of the storage environment had no effect on the me- 
chanical properties. Conversely, the nickel plating procedure sig- 
nificantly degraded mechanical properties. Sporadic low ductility 
values were also observed for bare U-0.75 Ti tensile bars. 


1083 (CONF-8006124—1(draft)) Heavy wall pressure 
vessels for energy systems. Canonico, D.A. (Oak Ridge Na- 
tional Lab., TN (USA)). [nd]. Contract W-7405-ENG-26. 
34p. NTIS, PC A03/MF AOl1. 
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From Symposium on alloys for the 80s; Ann Arbor, MI, 
USA (17 Jun 1980). 

Modifications of steels currently accepted in the Code 
appear to provide improved mechanical properties. These steels 
may permit the fabrication of larger diameter vessels with thinner 
section sizes and improved reliability and integrity. Adapting cur- 
rent specifications should expedite Code approval. Finally the chal- 
lenge of improving welding procedures and adapting processes for 
field applications will result in higher quality weldments. 


1084 (GEPP-TIS—482) Gettering of carbon dioxide by 
erbium thin films. Mehrhoff, T.K. (General Electric Co., St. 
Petersburg, FL (USA). Neutron Devices Dept.). 10 Oct 
1980. Contract AC04-76DP00656. 24p. NTIS, PC A02/MF 
AOl. 

The interaction of carbon dioxide and erbium thin films is 
characterized for temperatures in the region of 300 to 900°C and 
partial pressure of carbon dioxide near 5 x 10~? Torr. Dynamic film 
pumping speeds were measured against a mercury diffusion pump 
of known pumping speed and conductance. A quadrupole mass 
spectrometer was used to monitor the carbon dioxide flow which 
originated from a calibrated leak in the 10~* standard cm/s range. 
Data reduction was via a dedicated minicomputer with associated 
printer/plotter. Temperature ramp experiments with thin erbium 
films indicated a significant reaction above 300°C. The reaction 
was preceded by the desorption of water vapor, hydrogen and ni- 
trogen and/or carbon monoxide from the film surface. 


1085 (SAND—80-6022) Thermionic emission in reac- 
tions of aluminum with some metals and their oxides. Poder- 
gin, V.A.; Glotov, N.E.; Kuznetsov, L.V. (Sandia Labs., 
Albuquerque, NM (USA)). 28 Aug 1980. Translation of Me- 
talloterm. Prot. Khim. Metal. Mater. Konf. 1971, pp. 152- 
157. 12p. NTIS, PC A02/MF AO1. 

The development of techniques to study thermionic emission 
of chemical reactions between aluminum and refractory metals of 
the transition groups and also with their oxides is described. When 
heated, these systems may be considered as systems comprised of 
an emitter (refractory metal, oxide) and aluminum particles ad- 
sorbed on the emitter surface. The experiments were carried out in 
a special furnace with an intermediate vacuum of 10~?-10~* mm 
Hg. Heating was accomplished at a rate of 10 deg/min up to 
1100°C. 


1086 R.Co:; rare type-earth-cobalt, permanent magnet 
material and process for producing the same . Hori, T.; 
Ojima, T.; Tomizawa, S.; Yoneyama, T. (to TDK Electron- 
ics Co Ltd (Japan)). US Patent 4,213,803. 22 Jul 1980. Pri- 
ority date 31 Aug 1976, Japan, vp. 

A permanent magnet of ReCoi7 type crystal structure con- 
sists essentially of at least one rare earth metal in an amount of 
from 24-28% by weight, copper in an amount of from 5-12% by 
weight, a total combined amount of cobalt and iron from 55-70.8% 
by weight, said iron being present in an amount of up to 23% by 
weight, and at least two elements selected from the group consist- 
ing of niobium, vanadium, tantalum and zirconium in an amount of 
from 0.2-5% by weight, the amount of each of said elements being 
sufficient to create a substantial increase in the coercive force of 
said magnet compared to the coercive force of a magnet obtained 
by the inclusion of only one of said elements, said coercive force 
being increased about 0.5-0.7 kOe, all percentages being based on 
the total weight of said magnet. A permanent magnet of ReCoi7 
type crystal structure consisting essentially of at least one rare earth 
metal in an amount of from 24-28% by weight, copper in an 
amount of from 5 to 12% by weight, a total combined amount of 
cobalt and iron being from 55-70.8% by weight, said iron being 
present in an amount of up to 23% by weight and at least two ele- 
ments selected from the group consisting of niobium, vanadium, 
tantalum and zirconium in an amount of from 0.2-5% by weight, 
the amount of each of said elements being sufficient to maintain the 
coercive force of said magnet at about the same level throughout 
said percentage range of said iron, said coercive force being about 
7 kOe, all percentages being based on the total weight of said 
magnet. A permanent magnet of R2Coi7 type crystal structure con- 
sisting essentially of rare earth metal in an amount of from 24-28% 
by weight, copper in an amount of from 5-12% by weight, iron in 
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an amount of from 15-20% by weight, a total combined amount of 
cobalt and iron being from 55-70.8% by weight, and a combination 
of zirconium and niobium in an amount of from 0.2-5% by weight. 


1087 Recovery of tritium from molten lithium using yt- 
trium getters. Talbot, J.B.; Clinton, S.D. (Oak Ridge Na- 
tional Lab., TN (USA)). J. Nucl. Mater.; 85: No. 86, 341- 
344(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

The sorption of tritium on yttrium from molten lithium and 
the subsequent release of tritium from yttrium for regeneration of 
the metal sorbent were investigated to evaluate the feasibility of 
such a tritium-recovery process for a fusion reactor blanket of 
liquid lithium. In a batch contactor with an yttrium-surface-area-to- 
lithium-volume ratio of 0.9 cm~! and a temperature of 400°C, the 
concentration of tritium in lithium was reduced by a factor of 2 in 
50 min. The tritium release rate was measured from a sample of yt- 
trium (9.0 wt ppm tritium content) at 505°C. 


1088 Interaction of oxygen with the Mo(100) surface. 
Bauer, E.; Poppa, H. (National Aeronautics and Space Ad- 
ministration, Moffett Field, CA (USA). Ames Research 
Center). Surf. Sci.; 88: No. 1, 31-64(Sep 1979). 

The adsorption of oxygen on Mo[100] surfaces at low pres- 
sures (<10~* Torr) is studied in detail at 300 and 1100°K and less 
thoroughly at some other temperatures, using Auger electron spec- 
troscopy (AES), low energy electron diffraction (LEED), work 
function change (Aphi) measurements, electron stimulated desorp- 
tion (ESD) and thermal desorption (TD). Confirming in part previ- 
ous results, it is found that the system behaves quite differently 
from the system O/W[100]: reconstruction occurs already at 300°K 
and is followed by re-construction with increasing coverage, the 
coverage dependence of the sticking coefficient is different from O 
on W[100] as are the ordered structures, the ESD ion energies and 
other properties of the adsorbate. An attempt is made to obtain a 
picture of the adsorption process consistent with the results of all 
techniques used here and those of other authors. 


1089 X-ray photoelectron spectroscopy study of the che- 
misorption of water on uranium and thorium and oxygen on 
uranium. Nornes, S.B.; Meisenheimer, R.G. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Surf. 
Sci.; 88: No. 1, 191-203(Sep 1979). 

The initial stages of water and oxygen adsorption on clean 
uranium and thorium and oxygen adsorption on uranium has been 
studied by X-ray photoelectron spectroscopy. These measurements 
are made in the vicinity of 120°K; in some cases the effect of tem- 
perature was followed up to 500°K. Three oxygen (1s) photoelec- 
tron peaks are observed for water adsorbed on uranium and thor- 
ium. All three peaks have binding energies different from the ad- 
sorption of oxygen. The uranium and thorium (4fsub(7/2)) lines also 
have different binding energies for water adsorption than for 
oxygen adsorption. Oxygen and an OH complex combine with ura- 
nium and thorium in a complex way, precluding the initial forma- 
tion of simple oxides and confirming the importance of OH in the 
interaction of water with uranium and thorium. 


1090 (BM-RI—8447) Atmospheric corrosion resistance 
of steels prepared from the magnetic fraction of urban refuse. 
Cramer, S.D.; Carter, J.P.; Covino, B.S. Jr. (Bureau of 
Mines, Washington, DC (USA)). 1980. 36p. Bureau of 
Mines, Washington, DC. 

The Bureau of Mines conducted a study in which the mag- 
netic fraction of urban refuse was used as melting stock in the prep- 
aration of high-strength, low-alloy and carbon steel. Product steels, 
made from incinerated steel can scrap, nonincinerated-nondetinned 
steel can scrap, nonincinerated-detinned steel can scrap, and dilu- 
tions of these scraps with No. 1 heavy melting scrap, were used in 
continuing tests in industrial, rural, and marine environments to de- 
termine the effect of residual elements and atmospheric pollutants 
on their atmospheric corrosion resistance. The respective commer- 
cial steels were exposed at the same time to establish baseline cor- 
rosion data for the test sites. Weight-loss data are reported for at- 
mospheric exposures of 0.5, 1.0, 1.5, and 3.8 yrs. The marine envi- 
ronment was the most corrosive; the industrial environment was 
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the least corrosive. The atmospheric corrosion resistance of the 
carbon steel was improved 25% by using incinerated scrap and 
nonincineraed-nondetinned scrap in the steelmaking process. In no 
case was the atmospheric corrosion resistace of carbon steel de- 
graded by using the magnetic fraction of urban refuse as melting 
stock. The presence of sulfur in the corrosion film was the most 
important factor affecting the corrosion resistance of the steels. 
With increasing sulfur concentration, the rate of the corrosion reac- 
tion was reduced and the corrosion film became more protective. 
The residual elements in the product steels most responsible for im- 
proving corrosion resistance were copper and tin. These elements 
tended to increase the concentration of sulfur in the corrosion film. 
At the levels present in the product steels, Cr, Ni, and Pb had no 
observable effect on the corrosion resistance of the steels. 


1091 (DOE/ER/70296—T1) Low alloy steels that mini- 
mize the hydrogen-carbide reaction. Final technical report, 
October 1, 1978-September 30, 1979. Part I. Kar, R.J.; 
Parker, E.R.; Zackay, V.F. (California Univ., Berkeley 
(USA). Dept. of Materials Science and Mineral Engineer- 
ing). 1979. Contract AT03-76ER70296. 73p. NTIS, PC 
A04/MF AO1. 

This report presents results obtained during the first year of 
a research program to investigate important metallurgical param- 
eters that control the reactions of hydrogen with carbides in steels. 
Preliminary work included a detailed literature review of th phe- 
nomenon of decarburization and methane bubble formation in steels 
and a suitable experimental technique for investigating hydrogen 
attack in laboratory conditions was established. Detailed micros- 
tructural-mechanical property evaluations were carried out on two 
series of alloys; the first was based on a plain carbon steel to which 
binary and ternary alloy additions were made to vary the carbide 
structure and morphology and assess these effects on the observed 
hydrogen attack resistance. The second group of steels consisted of 
commercial Mn-Mo-Ni (A 533 B) and Cr-Mo (A 542 type) steels 
and their alloy modifications, with a view towards developing 
steels with improved hydrogen attack resistance. 


1092 Titanium bearing MCrAlY type alloy and compos- 
ite articles . Wilson, L. (to United Technologies Corp). US 
Patent 4,214,042. 22 Jul 1980. Filed date 23 Dec 1977. vp. 

A coated article having hot corrosion resistance comprising: 
(A) a substrate selected from the group consisting of iron, nickel 
and cobalt based alloys; and (B) an mcraly type overlay alloy coat- 
ing on said substrate, said coating consisting of by weight about 3-6 
percent titanium, about 10-40 percent chromium, about 9-25 percent 
aluminum and about 0.01-5.0 percent reactive metal selected from 
the group consisting of yttrium, scandium, thorium and other rare 
earth elements, balance selected from the group consisting of 
nickel, cobalt and iron, said coated article having improved resist- 
ance to hot corrosion by virtue of the presence of titanium in the 
coating. 


1093 (COO—4861-2) Prediction of the behavior of 
structural materials under irradiation through modeling of the 
microstructure. Progress report for period August 30, 1979- 
November 1, 1980. Wolfer, W.G. (Wisconsin Univ., Madison 
(USA)). Sep 1980. Contract AS02-78ER04861. 7p. NTIS, 
PC A02/MF AOl1. 

A general formulation was completed to derive the irradia- 
tion creep rate in single crystals. An investigation was initiated and 
completed on the capture efficiencies of interstitial-type and vacan- 
cy-type loop. A nucleation theory for vacancy loops was devel- 
oped, and the conditions with regard to displacement rate, irradia- 
tion temperature, and microstructure were established for vacancy- 
type loops to nucleate. An equation of state for gaseous helium was 
developed, which can be applied regardless of the gas pressure or 
temperature. Comparison of the developed equation of state with 
experimental data gave results to within 3%. The new equation of 
state for gaseous helium was applied t> equilibrium gas bubbles in 
solids. A preliminary experiment with an eccentric pressurized tube, 
suspended vertically in a furnace, was carried out until earlier brit- 
tle creep rupture occurred. Subsequent measurement of the tube 
curvature was according to the brittle creep damage theory enunci- 
ated by Kachanov. 
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1094 Influence of helium on microstructural evolution in 
an ion-irradiated low-swelling stainless steel. Kenik, E.A. 
(Oak Ridge National Lab., TN (USA)). J. Nucl. Mater.; 85: 
No. 86, 659-663(Dec 1977). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

The evolution of damage in a low-swelling stainless steel 
under ion irradiation is examined. The influence of the presence of 
helium and its mode of injection upon dislocation evolution, phase 
instability, and swelling are investigated. Comparison of the re- 
sponse of the low-swelling alloy with that of a high-swelling alloy 
leads to some conclusions on the origin of the observed swelling 
resistance. The dislocation loop evolution can be modified by the 
presence of helium during the nucleation stage. The influence of 
helium on phase instability arises from its modification of the loop 
substructure at which solute segregation occurs. Phase instability is 
not a sufficient condition for void formation in the swelling resis- 
tant alloy. Titanium getters soluble gases which aid void nucleation, 
while silicon may influence swelling by a trapping mechanism. 


1095 (LA—8510-MS) Void growth and swelling for 
cyclic pulsed radiation. Kmetyk, L.N.; Weertman, J.; Green, 
W.V.; Sommer, W.F. (Los Alamos Scientific Lab., NM 
(USA)). Sep 1980. Contract W-7405-ENG-36. 7ip. NTIS, 
PC A04/MF AOl1. 

The analysis of Ghoniem and Kulcinski of a singie radiation 
pulse has been extended to include the effects of temperature oscil- 
lations and multiple pulses by coupling six simultaneous nonlinear 
ordinary differential equations for point defect concentrations and 
sink strengths with a heat equation governing radiation-produced 
temperature fluctuations. The pulsed irradiation considered is that 
of the 800 MeV proton beam at the Clinton P. Anderson Meson 
Physics Facility (LAMPF), and numerical calculations have been 
done for aluminum and molybdenum. The model material is as- 
sumed to have been irradiated to a specific microstructure, and the 
calculation is begun after the material has returned to thermal equi- 
librium conditions. Void growth is seen to proceed at a nearly 
linear rate after initial transients (caused by the assumption of initial 
thermal equilibrium) in both vacancy concentration and vacancy 
loop size and number density. The temperature pulses associated 
with cyclic rather than steady irradiation generally enhance void 
growth if the ambient temperature is beiow the material peak swell- 
ing temperature, and conversely decreases void growth when the 
ambient temperature is above peak swelling temperature. The ex- 
ception seen occurs when the temperature pulse is great enough 
that thermal emission of vacancies, rather than radiation produc- 
tion, is dominant. 27 figures. 
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REFER ALSO TO CITATION(S) 902 


1096 (AGARD-CP—276) Ceramics for turbine engine 
applications. (Advisory Group for Aerospace Research and 
Development, 92 - Neuilly-sur-Seine (France)). Mar 1980. 
364p. (CONF-7910188—). NTIS. 

From 49. meeting of the AGARD structures and materials 
panel; Porz-Wahn, Koln, F.R. Germany (8 Oct 1979). 

To provide a basis from which an evaluation of the state-of- 
the-art could be derived, and a forum to stimulate future progress, 
the Structures and Materials Panel and the Propulsion and Energe- 
tics Panel of AGARD cooperated to organize and conduct a multi- 
national, multidisciplinary Specialists Meeting on Ceramics for Tur- 
bine Engine Applications which was held in Cologne, Germany on 
October 8-10, 1979. Twenty three papers during two very full days 
presented progress in materials, design and production technologies, 
the results of component test programs, and analyses of potentially 
profitable applications for ceramics and the requirements that these 
generate. They were supplemented by extensive discussion and a 
half-day round table designed to stimulate interaction between ma- 
terials scientists, materials engineers, manufacturing engineers and 
engine designers, and to illuminate important issues. 





36 MATERIALS 
3602 Ceramics, Cermets, And Refractories 


1097 (CONF-800641—7) Observation of dislocations 
and twins in explosively compacted alumina. Yust, C.S.; 
Harris, L.A. (Oak Ridge National Lab., TN (USA)). 1980. 
Contract W-7405-ENG-26. 14p. NTIS, PC A02/MF AO0O1. 
From International conference on the metallurgical effects of 
high strain rate deformation and fabrication; Albuquerque, NM, 


USA (22 Jun 1980). 
The microstructure at the half-radius position of a polycrys- 


talline alumina rod formed by explosive compaction has been stud- 
ied by transmission electron microscopy. The as-compacted lattice 
is composed of differently misoriented bands aligned predominantly 
in one direction. Such bands may correspond to frequently ob- 
served shock lamellae. The band edges are defined by dislocation 
arrays lying on the basal planes of the hexagonal alumina lattice. 
The dislocations have Burgers vectors of the type [1120] and 
[1010], which are the Burgers vectors of slip dislocations in the 
basal plane. Basal plane twinning is also observed, and the twin 
boundaries are found to contain interfacial dislocations. While dislo- 
cation generation occurs primarily on basal planes, some dislocation 
activity is also noted on prism, [1100], and on rhombohedral, 
[1101], planes. Nonbasal twinning, however, has not been detected. 
The lattice damage is discussed in terms of possible dislocation and 
twinning mechanisms. 


1098 (EUR—6804-FR) Technico-economic study of se- 
lective glazings by deposition coating of a transparent conduc- 
tor for therma! insulation of a building. (CEA Centre 
d'Etudes Nucleaires de Grenoble, 38 (France)). 1980. 68p. 
(In French). European Community Information Service, 
Washington, DC. 

Optimization of indium-tin oxide shows that the best results 
are obtained by pyrolysis of aerosol of indium acetylacetonate syn- 
thetized in the laboratory. In this case, the transmission in the visi- 
ble range of selective glazing is 88%, the emissivity is approximate- 
ly equal to 0.1 for deposited thickness of about 4200 A. Pure SnO» 
films are obtained by treating solution of dibutyl tin diacetate in 
acetylacetone or stannic chloride in methanol. The influence of 
deposition temperature on the electrical resistivity and the optical 
properties of the films has been studied. 


1099 Ceramic compositions and articles prepared there- 
from. Buhrer, C. (to GTE Laboratories Inc). US Patent 
4,211,758. 8 Jul 1980. Filed date 26 Dec 1978. vp. 

An article of manufacture comprising a high density poly- 
crystalline body substantially transparent to visible light, said body 
consisting essentially of a compound having a pervoskite structure 
and formula: AbO; wherein A is selected from the group consisting 
of lanthanum, cerium, praseodymium, neodymium and mixture 
thereof and B is selected from the group consisting of aluminum, 
scandium, lutetcium and mixture thereof. 


1100 Covalent attachment of arenes to SnOQ,-semicon- 
ductor electrodes. Fox, M.A.; Nobs, F.J.; Voynick, T.A. 
(Univ. of Texas, Austin). J. Am. Chem. Soc.; 102: No. 12, 
4029-4036(4 Jun 1980). 

The synthesis and chemical and physical properties of some 
arene-derivatized tin oxide semiconductor electrodes are described. 
Several techniques for attachment are employed (esterification, si- 
lanation, silanation/amidation, and the use of cyanuric chloride as a 
linking agent) and the merits of each are evaluated. The relation- 
ship between the observed properties of the attached arenes and the 
potential utility of the derivatized electrodes as anodes in photogal- 
vanic cells is discussed. 


1101 (DOE/ER/02923—T1) High temperature proper- 
ties and processes in ceramics: thermomigration. (Massachu- 
setts Inst. of Tech., Cambridge (USA)). 1978. Contract 
AS02-76ER02923. 58p. NTIS, PC A04/MF AO1. 

The focus of this program is on the effects of large tempera- 
ture gradients on the transport processes, the defect structure and 
resulting physical properties of ceramics. In particular, the trans- 
port of ions due to thermal gradients is one of the least understood 
phenomenon in materials science and is presumably based on funda- 
mental understanding of thermodynamics, atomistic kinetic process- 
es, and structure-property relationships. The purpose of this re- 
search is to systematically consider each of the elements of atomic 


ERA VOL.6,NO.1/ 146 


transport due to driving forces other than composition gradients in 
a model ceramic system. 


1102 (DOE/ER/04217—Ti) Plastic deformation in 
oxide ceramics. Progress report, January 1-December 31, 
1980. Heuer, A.H. (Case Western Reserve Univ., Cleveland, 
OH (USA). Dept. of Metallurgy and Materials Science). 
Sep 1980. Contract AS02-77ER04217. 50p. NTIS, PC A03/ 
MF AO1. 

Effects of O/U ratio on UO: single crystals oriented either 
to suppress or promote {100] < 110 > slip are described. For both 
orientations, a change from crystallographic to noncrystallographic 
slip is observed with composition and temperature and correlated 
with the presence of Willis defects. Research on the kinetics and 
mechanism of formation of crystallographic shear (CS) planes in re- 
duced rutile (TiO/sub 2-x/) is also described. Two orientations of 
CS planes, {132] and {121], are present, although prior work had 
suggested that only one orientation would be present for the partic- 
ular value of x studied. In-situ reductions in the environmental 
stage of the HVEM have also begun. Precipitation in nonstoichio- 
metric spinels was also investigated. 


1103 (SAND—80-0881) Elastic moduli of boron car- 
bide/copper composites from -40°C to 800°C by ultrasonic 
methods. Gieske, J.H. (Sandia National Labs., Albuquerque, 
NM (USA)). Oct 1980. Contract AC04-76DP00789. 63p. 
NTIS, PC A04/MF AO1. 

An ultrasonic through-transmission technique for high at- 
tenuating materials was developed to determine the ultrasonic lon- 
gitudinal and shear velocities in Bs,C/Cu composites to 800°C. Ul- 
trasonic velocity data was used to calculate Young’s modulus, shear 
modulus, and Poisson’s ratio for the composites from -40°C to 
800°C. 5 figures, 1 table. 


1104 Optical properties of TiC/sub x/ (0.64< or =x< 
or =0.90) from 0.1 to 30 eV. Lynch, D.W.; Olson, C.G.; Pe- 
terman, D.J.; Weaver, J.H. (Ames Laboratory, U.S. Depart- 
ment of Energy and Department of Physics, Iowa State 
University, Ames, Iowa 50011). Phys. Rev., B: Condens. 
Matter; 22: No. 8, 3991-3997(15 Oct 1980). 

The stoichiometry-dependent optical properties of bulk sam- 
ples of TiC/sub x/ have been determined for four samples in the 
range 0.64< or =x< or =0.90. Reflectance and absorptance data 
taken in the range 0.1—30 eV have been Kramers-Kronig analyzed 
to obtain the dielectric function and related functions. Interband ab- 
sorption begins at 0.1 eV or less. The observed interband transitions 
are interpreted on the basis of existing energy-band calculations. 
Comparison of optical structure with joint-density-of-states calcula- 
tions shows that the rigid-band model cannot be applied strictly to 
explain the x-dependent structure, especially in the 5—10 eV 
region. The electron-energy-loss functions exhibit two peaks, one 
near the free-electron plasmon energy and one near 10 eV, both 
peaks shifting to higher energy as x ‘creases. 


1105 (BM-RI—8468) Laboratory test to evaluate the 
resistance of refractories to molten slags. Cobble, J.R.; 
Sadler III, L.Y. (Bureau of Mines, Tuscaloosa, AL (USA)). 
1980. 16p. Bureau of Mines, Washington, DC. 

Research was conducted to develop a reproducible labora- 
tory test for evaluating the resistance of refractories to molten 
slags. Tests were conducted with a slag representative of slag used 
to produce mineral wool. A rotating cylindrical furnace was lined 
with the brick being tested, and it was operated at temperatures up 
to 1660°C for periods ranging from 8 to 32 hours. Effects of such 
variables as slag temperature, rotational velocity, charge rate, and 
contact time on refractory erosion were determined. The research 
demonstrated the reproducibility of the test procedure developed. 


1106 (EPRI-AP—1499) Ceramic materials for fusion re- 
actors. Interim report. Hopkins, G.; Trantina, G.C.; Corelli, 
J. (General Atomic Co., San Diego, CA (USA); General 
Electric Co., Schenectady, NY (USA); Rensselaer Polytech- 
nic Inst., Troy, NY (USA)). Sep 1980. 115p. NTIS, PC 
A06/MF AOl1. 

This report documents the initial results of a study on the 
use of low-activity ceramics as materials for fusion reactor first-wall 
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and blanket structures. The current status of structural ceramics 
was reviewed and silicon carbide was selected as the preferred ma- 
terial, which combines high-mechanical strength at elevated tem- 
peratures with excellent radiation-damage resistance in fast-neutron 
spectra and a very low residual radioactivity. Design studies indi- 
cate that a structure consisting of separate modules and containing 
a pressurized gaseous coolant is the most promising concept. Pre- 
liminary stress analyses show that such a design potentially has the 
survival probability needed for fusion reactor service. However, 
significant advances in the state-of-the-art of ceramic technology 
are needed to realize this potential. A long-term program plan, em- 
phasizing testing of components in future fusion reactor test facili- 
ties, was therefore prepared. 


3603 Composite Materials 


1107 Method of using catalysts for reforming or isomer- 
izing hydrocarbons . Engelhard, P.; Legendre, M.; Paris, G.; 
Szabo, G. (to to Compagnie Francaise de Raffinage, 
France). US Patent 4,213,849. 22 Jul 1980. Priority date 5 
Apr 1976, France, vp. 

method for the reforming of hydrocarbon fractions whose 
sulfur content is under 10 ppm, and whose boiling temperature 
under atmospheric pressure is between 35 and 250°C, comprising 
the use of a catalyst, in the presence of hydrogen, wherein said car- 
rier is formed essentially of alumina, having between 0.1 and 3% of 
halogen present in a form combined with at least one other catalyst 
component, and further comprising on said carrier: (A) from 0.02 
to 2% of at least one platinum-group metal ingredient, (B) from 
0.02 to 2% of a tin ingredient, (C) from 0.01 to 5% of a silicon 
ingredient, said percentages being based on the total catalyst weight 
per elemental form of each ingredient, said catalyst having been 
prepared by a process comprising the following steps: calcining said 
alumina at between 300 and 700°C, contacting said alumina with a 
silicon compound of the general formula: Z:-SI(-Z2)(-Zs)-Z4 where 
Zi, Za, Zs, and Zs are each a halogen atom or a hydrocarbon radi- 
cal having from one to four carbon atoms, said contacting step 
being followed by calcination at between 300 and 700°C; at least 
one impregnation of the alumina with at least one solution contain- 
ing a compound of at least one element from the group consisting 
of the platinum-group metals and tin; said alumina being calcined 
after deposition of the platinum-group metals, at a temperature of 
less than 600°C and, in the case of platinum at less than 550°C, 
and/or subjected to a water wash, and, after deposition of the tin 
when tin is deposited first, calcined at between 400 and 700°C and/ 
or subjected to a water wash; and after the deposition of all metals, 
at least one calcination at a temperature of less than 550°C, incor- 
porating said halogen on said carrier during preparation of the car- 
rier or deposition of said ingredients or both. 


1108 (DOE/DP/40020—1) Deveiopment of fluorides for 
high power laser optics. Ready, J.F.; Vora, H. (Honeywell 
Corporate Material Sciences Center, Bloomington, MN 
(USA)). Jul 1980. Contract AC08-78DP40020. 54p. NTIS, 
PC A04/MF AOl1. 

The laser-assisted thermonuclear fusion program has signifi- 
cant needs for improved optical materials with high transmission in 
the ultraviolet, and with low values of nonlinear index of refrac- 
tion. Lithium fluoride (LiF) possesses a combination of optical 
properties which are of potential use. Single-crystalline LiF is limit- 
ed by low mechanical strength. In this program, we investigated 
the technique of press-forging to increase the mechanical strength. 
LiF single crystals were press-forged over the temperature range 
300 to 600°C to produce fine-grained polycrystalline material. 


3604 Polymers And Plastics 


1109 (MLM—2776(OP)) Characterization of DAP plas- 
tic molding resins and molded parts. Whitaker, R.B.; Glaub, 
J.E.; Bonekowski, N.R. (Monsanto Research Corp., St. 
Louis, MO (USA)). [nd]. Contract AC04-76DP00053. 25p. 
(CONF-801074— 1). NTIS, PC A02/MF AOl1. 

From 8. annual DOE compatibility meeting; Los Alamos, 


NM, USA (14 Oct 1980). . 
Diallyl phthalate (DAP) molding resins were characterized 
by differential scanning calorimetry (DSC) and by combined size 
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exclusion chromatography (SEC)/low angle laser light scattering 
(LALLS) in order to better predict moldability and storage life 
limits. Completeness of cure of molded parts, before and after any 
post-curing, was also determined by thermal analyses. Molecular 
weights and molecular weight distributions of the DAP molding 
resins by SEC/LALLS indicated that the better molding resins 
have lower M/sub w//M/sub n/ ratios. Association effects were 
observed which could not be overcome by solvent modification 
alone. Heats of reaction for DAP molding resins determined by 
DSC indicated a linear relation between AH/sub R/ and weight 
percent filler for the good molding resins. DSC analysis of molded 
DAP parts showed that 95% cure was achieved in some as-molded 
parts, with a post-cure temperature of 165°C being required to 
complete the cure to 100%. Thickness of the parts was a factor, 
with the thicker parts being 100% cured as molded. T/sub g/’s of 
the molded parts increased as cure was completed, to ~ 160 to 
165°C maximum. 


1110 (DOE/ER/02845—18) Radiation-induced effects 
in polymers and related compounds. Final report. Silverman, 
J. (Maryland Univ., College Park (USA). Inst. for Physical 
Science and Technology). Apr 1980. Contract AS05- 
76ERO2845. 13p. (ORO—2845-18). NTIS, PC A02/MF 
AOl. 

The report is divided into two sections. The first section 
covers progress during the final contract period April 1, 1978-Octo- 
ber 31, 1979; it covers work performed in conjunction with the ob- 
jectives of the contract, some of which was recently completed. 
The second section is a general summary of the contract activities 
and accomplishments over the 19 year period covered by AEC- 
ERDA-DOE support. Studies completed or still in progress since 
April 1, 1979 are: ESR measurements on alkyl single crystals; work 
on polymer composites; studics on styrene-polyethylene grafts; ex- 
periments on the use of torque rheometry as a means of measuring 
the effects of ionizing radiation on polymers; investigations on the 
melting and crystallization behavior of irradiated polymers; and 
pulse radiolysis of poly(1-butene) and polyethylene. 


3606 Other Materials 


1111 (BDX—613-2510) Preparation and properties of an 
internal mold release for rigid urethane foam. Parker, B.G. 
(Bendix Corp., Kansas City, MO (USA)). Aug 1980. Con- 
tract AC04-76DP00613. 22p. NTIS, PC A02/MF AOl1. 

Internal mold releases which can be added to urethane foam 
resin were synthesized and evalusied. The use of this type of re- 
lease agent eliminates the repeated cleaning and recoating of molds, 
a procedure required with surface-applied mold releases. The inter- 
nal mold releases investigated are the reaction products of a fatty 
acid ester, containing an active hydrogen, and a monoisocycanate. 
The use of an internal mold release resulted in urethane foam with 
good releasability and excellent surface bondability. Several proper- 
ties of rigid urethane foam formulated with the use of an internal 
mold release are presented. 


1112 Nuclear quadrupole resonance studies of amor- 
phous, orthorhombic, and rhombohedral arsenic. Jellison, 
G.E. Jr.; Petersen, G.L.; Taylor, P.C. (Solid State Division, 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37830). W-7405-ENG-26. Phys. Rev., B: Condens. Matter; 22: 
No. 8, 3903-3916(15 Oct 1980) 

Pulsed nuclear quadrupole resonance (NQR) experiments 
have been performed on three forms of elemental arsenic: amor- 
phous (a), rhombohedral (rh), and orthorhombic (or). The tempera- 
ture dependence of the spin-lattice relaxation time (Ti) provides 
evidence for the existence of disorder (tunneling) modes in a-As. It 
is found that the NQR line shape of a-As is highly asymmetric, and 
this asymmetry is attributed to a distribution of dihedral angles in a- 
As. The observed NOR frequencies indicate that the amount of 
bonding s admixture is different in each material (rh-As:3%, or- 
As:7%, a-As:10%). Simple calculations in comparison with x-ray 
results indicate that the bonding configurations in these three forms 
of arsenic do not necessarily correspond to maximum overlap of 
bonding orbitals on adjacent atoms 
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1113 (BDX—613-2487) Stress relaxation of cellular sili- 
cone material: 1980. Schneider, J.W. (Bendix Corp., Kansas 
City, MO (USA)). Sep 1980. Contract AC04-76DP00613. 
22p. NTIS, PC A02/MF AOI. 

Bendix Kansas City currently is evaluating the long-term (10 
years) stress relaxation properties of cellular silicone materials at 
room temperature. The cellular structure is formed by using urea as 
a leachable filler. Both equilibrium (random copolymer) and con- 
densation (block copolymer) type base polymers are included. Each 
material was compounded to yield two different densities for sever- 
al thickness combinations. These density-thickness combinations 
then were compressed to nominal compressions of 20 and 40 per- 
cent with nine replicates at each condition. Five are tested regular- 
ly, two are 3 year controls, and two are 10 year controls. 


1114 Anomalous low-frequency grain-boundary capaci- 
tance in silicon. Seager, C.H.; Pike, G.E. (Sandia National 
Laboratories, Albuquerque, New Mexico 87185). DE-AC04- 
76-DP00789. Appl. Phys. Lett.; 37: No. 8, 747-749(15 Oct 
1980). 

on admittance of silicon bicrystals has been measured as a 
function of temperature, frequency, and dc voltage. In some cases 
the low-frequency capacitance is anomalously large. The ac re- 
sponse of a simple double depletion layer structure is calculated. 
The anomalous capacitive currents are due to an out-of-phase mod- 
ulation of the barrier height caused by charge injected into grain- 
boundary traps. 


1115 X-ray coefficient of reflection of acid phthalate 
crystals across the oxygen K-edge region. Barrus, D.M.; 
Blake, R.L.; Burek, A.J.; Chambers, K.C.; Cox, L.E. (Uni- 
versity of California, Los Alamos Scientific Laboratory, 
Los Alamos, New Mexico &7545). Phys. Rev., B: Condens. 
Matter; 22: No. 8, 4022-4037(15 Oct 1980). 

A systematic experimental study of the x-ray coefficient of 
reflection R/sub c/ of five commonly used acid phthalate crystals 
has been carried out over the energy range 500—650 eV around 
the oxygen K edge. Extrapolation of a calibrated continuum x-ray 
spectrum permitted the evaluation of R/sub c/ within +- 15 per- 
cent accuracy. The magnitude of R/sub c/ is strongly influenced 
by the oxygen photoelectric absorption coefficient. The R/sub c/ 
data show a strong resonance peak caused by absorption to an un- 
occupied molecular-orbital state. In addition there are weak Ryd- 
berg and molecular-orbital peaks, a continuum shape resonance, and 
weak extended x-ray absorption fine structure running to 300 eV 
above the binding energy. Auxiliary data were obtained to aid the 
interpretation of features in the R/sub c/ curves. These include 
emission spectra, Auger spectra, electron spectroscopy for chemical 
analysis, and relative data on R/sub c/ for clinochlore. 


1116 Interferometer for the determination of strains due 
to domain switching in ferroelectrics. Allensworth, D.L. 
(Sandia National Laboratories, Albuquerque, New Mexico 
87185). DE-AC04-76-DP00789. Rev. Sci. Instrum.; 51: No. 
10, 1330-1334(Oct 1980). 

A thermally stable double beam laser interferometer for the 
measurement of mechanical strains due to domain switching in fer- 
roelectric materials is described. Sample sizes vary from 0.25 mm to 
5 mm in thickness, and maximum strains produce from 1 to 50 
fringes in the data. A quadrature detection scheme provides the res- 
olution which is required to interpolate accurately the fringe record 
and determine the direction of surface mechanical displacement. 
Specific sample mounting techniques are also developed in order to 
attain well-defined loading conditions. Two sample holders, one for 
mounting very thin discs and the other for 5 mm cubes, are de- 
scribed. They induce minimal mechanical loadings on the samples. 
Typical data exhibiting the effects of domain switching due to an 
applied electric field are shown for the hot-pressed ceramic PZT 
65/35. 


1117 (CONF-800673—4) Dependence of strength on 
particle size in graphite. Kennedy, E.P.; Kennedy, C.R. 
(Westinghouse Electric Corp., Lester, PA (USA). Genera- 
tion Systems Div.; Oak Ridge National Lab., TN (USA)). 
oy Contract W-7405-ENG-26. 29p. NTIS, PC A03/MF 
AOl. 
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From 13. national symposium on fracture mechanics; Phila- 
delphia, PA, USA (8 Jun 1980). 

The strength to particle size relationship for specially fabri- 
cated graphites has been demonstrated and rationalized using frac- 
ture mechanics. In the past, similar studies have yielded empirical 
data using only commercially available material. Thus, experimental 
verification of these relationships has been difficult. However, the 
graphites of this study were fabricated by controlling the particle 
size ranges for a series of isotropic graphites. All graphites that 
were evaluated had a constant 1.85 g/cm* density. Thus, particle 
size was the only variable. This study also considered the particle 
size effect on other physical properties; coefficient of thermal ex- 
pansion (CTE), electrical resistivity, fracture strain, and Young's 
modulus. 


1118 Mechanical constitutive laws for the irradiation be- 
havior of graphite. Watson, R.D.; Wolfer, W.G. (Wisconsin 
Univ., Madison (USA). Dept. of Nuclear Engineering). J. 
Nucl. Mater.; 85: No. 86, 159-164(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

Models are developed for the radiation-induced volume 
changes of graphite. The change in porosity is described as a two- 
stage process, each being associated with different types of pores in 
a polycrystalline graphite material. Changes in the effective elastic 
properties are then related to the changes in porosity and the 
changes in the shape of the pores. Finally, the fracture strength is 
shown to be related to the effective elastic properties and the size 
of the microcracks. The significance of the interrelationships be- 
tween volume changes, elastic and fracture properties are discussed 
in view of fusion reactor applications. 
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1119 Controlled-potential coulometric determination of 
plutonium with a hydrochloric acid-sulfamic acid electrolyte 
and phosphate complexing. Jackson, D.D.; Hollen, R.M.; 
Roensch, F.R.; Rein, J.E. (Los Alamos Scientific Lab., NM 
(USA)). Anal. Chim. Acta; 117: 205-215(1 Jun 1980). 

Total plutonium is selectively determined by a controlled- 
potential coulometric method in which plutonium is reduced to 
Pu(III) at 0.25 V (vs. SCE) in a 5.5 hydrochloric acid-0.015 M sul- 
famic acid electrolyte, diverse ions are oxidized at 0.57 V, phos- 
phate is added to reduce the Pu(III)-Pu(IV) potential, and Pu(III) is 
oxidized to Pu(IV) at 0.68 V. None of more than 50 metal ions 
present in nuclear fuel-cycle material interferes. Many anions are 
without effect and most interfering ones are removed by prelimi- 
nary fuming with perchloric acid. The apparatus described consists 
mainly of commercial components. The relative standard deviation 
is <0.1% at the 5-mg plutonium level. 


1120 (LA—8376-LLWM) Automated transuranic assay 
system for soils. Trujillo, G.; Nyhan, J.W.; Crowell, J.M. 
(Los Alamos Scientific Lab., NM (USA)). Jul 1980. Con- 
tract W-7405-ENG-36. 33p. NTIS, PC A03/MF AO1. 

An automated transuranic assay system for soils (ATASS) 
has been developed by the Health Physics and Environmental Stud- 
ies groups of the Los Alamos Scientific Laboratory. The instrumen- 
tation components of this system are presented in detail, including 
the germanium detectors, the multichannel analyzer, a PDP-11/04 
computer, and an automatic sample changer. The instrumentation 
costs and facility descriptions are also included, as well as a pre- 
liminary evaluation of the system's capabilities. Systems perform- 
ance characteristics will be presented in more detail in a later 
report. 
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1121 Derivatization of primary aromatic amines with 
fluorescamine. Tomkins, B.A.; Ostrum, V.H.; Ho, C. (Oak 
Ridge National Lab., TN). Anal. Leit.; 13: No. A7, 589- 
602(1980). 

Fluorescamine forms stable, fluorescent derivatives with 
sterically-unhindered primary aromatic amines in both aqueous 
(borate buffer, pH 9/acetonitrile) and nonaqueous (pyridine/-aceto- 
nitrile) media. Aromatic amines with a substituent such as a methyl 
group or an aromatic ring ortho to the amine functionality either 
derivatized poorly or not at all because of steric hindrance. 4 fig- 
ures. 


1122 Ct scanner with anode scan monitor . Fairbairn, I. 
(to Emi Ltd United Kingdom). US Patent 4,211,925. 8 Jul 
1980. Priority date 28 Apr 1977, United Kingdom of Great 
Britain and Northern Ireland (UK), vp. 

A radiographic apparatus for examining a slice of the body 
of a patient, including a source of a substantially planar fan-shaped 
distribution of radiation originating from an anode included in the 
source, means for scanning the origin of the radiation in relation to 
the anode and a scan position indicator including means for detect- 
ing the intensity of the radiation and at least two gratings, disposed 
to shield the means for detecting, co-operating to modulate the in- 
tensity of the radiation incident on the means for detecting in a 
manner realted to the position of said origin. 


1123 Computerized tomography system . Hellstrom, M.; 
Kutlik, E.; Perlin, A. (to Cgr Medical Corp). US Patent 
4,211,927. 8 Jul 1980. Filed date 24 Nov 1978. vp. 

A method for non-mechanically linking the motions of an x- 
ray source with an x-ray receptor during a tomographic procedure 
to produce a tomograph of a section of an object under examina- 
tion comprising the steps of: effecting motion of said source and re- 
ceptor to respective reference positions; thereafter during a tomo- 
graphic procedural mode generating from at least one fixed fre- 
quency signal source first and second pulse trains, adapted to drive 
respective stepper motors, for effecting motion of said source and 
receptor, said pulse trains having a predetermined mathematical re- 
lationship dependent upon the desired fulcrum height of the tomo- 
graphic section to be produced; and applying said first and second 
pulse trains to the respective stepper motors for a predetermined 
number of pulse counts to effect motion with respect to said respec- 
tive reference positions and effecting a tomographic sweep thereby. 


1124 (ENICO—1061) Methods for fission product anal- 
ysis by isotope dilution mass spectrometry. Erikson, A.L.; 
Tromp, R.L.; Maeck, W.J.; Emel, W.A. (Exxon Nuclear 
Idaho Co., Inc., Idaho Falls (USA)). Oct 1980. Contract 
AC07-791D01675. 48p. NTIS, PC A03/MF AO1. 

An analytical program to determine absolute fast reactor fis- 
sion yields for *°U, *5U, °U, 7°7Np, 7°Pu, *°Pu, 74'Pu and 
242Py has been completed. Details of sample preparation, dissolu- 
tion and separation for analysis by isotope dilution mass spectrom- 
etry are described. 


1125 (BM-RI—8458) Recovery of gold from arsenopyr- 
ite concentrates by cyanidation-carbon adsorption. Heinen, 
H.J.; McClelland, G.E., Lindstrom, R.E. (Bureau of Mines, 
Reno, NV (USA). Reno Research Center). 1980. 13p. 
Bureau of Mines, Washington, DC. 

The Bureau of Mines, investigated a cyanidation-carbon ad- 
sorption technique for extracting gold from arsenopyrite concen- 
trates. Agitation leach experiments were conducted on 85%-minus- 
35-mesh gravity concentrates containing 21.8 oz gold and 6.4 oz 
silver per ton. Results obtained in leaching the concentrates showed 
that 96.9% gold and 90.7% silver extraction could be achieved in 
96 hours of agitation. Gold and silver were recovered from the re- 
sulting pregnant solution by exposure to granular activated carbon 
in a countercurrent system. Carbon loadings of 2556 oz of gold and 
502 oz of silver per ton were achieved. These loadings are signifi- 
cantly higher than heretofore thought practical. 


1126 Recovery of molybdenum values from dilute solu- 
tions . Litchfield, J.; Pemsler, J. (to Kennecott Copper 
Corp). US Patent 4,211,753. 8 Jul 1980. Filed date 20 Nov 
1978. vp. 
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A process is described for concentrating the molybdenum 
values in an aqueous ammoniacal leach liquor. Ferrous ions are 
added to the liquor in sufficient quantities to saturate the leach 
liquor and provide an excess sufficient to precipitate a solid com- 
plex whose approximate Fe/Mo ratio is 3.5 or greater. The molyb- 
denum values thereinare precipitated as a ferrous hydroxide ammo- 
nium molybdate complex. The molybdenum containing precipitate 
is separated from the aqueous liquor. Acid is added to the separated 
molybdenum containing precipitate to resolubilize the molybdenum 
values. 


1127 Process for the production of a tantalum and nio- 
bium bearing concentrate from a tantalum and niobium bear- 
ing ferro-alloy. Deweck, J.; Van H. (to Metallurgie Hobo- 
ken-Overpelt (Belgium)). US Patent 4,211,754. 8 Jul 1980. 
Priority date 19 Oct 1977, Luxembourg, vp. 

In a process for the production of a tantalum and niobium 
bearing concentrate from a tantalum and niobium bearing ferro- 
alloy containing tantalum and niobium as carbide, by treating the 
ferro-alloy in molten state with a controlled amount of an oxidizing 
agent in order to slag at least most of the tantalum and at least part 
of the niobium and by separting the so obtained slag phase from the 
metal phase, the improvement which comprises using air, oxygen 
enriched air or oxygen as oxidizing agent and adjusting the iron 
content to the ferro-alloy by adding at least 70% by weight of iron 
prior to the step of forming the slag so that at least most of the 
tantalum carbide is dissolved in the molten ferro-alloy. 


1128 2,3-dihydroxybenzoic acid amides of tetraazaal- 
kanes and tetraaza cycloalkanes. Weitl, F.L.; Raymond, 
K.N. (to Dept. of Energy). US Patent 4,181,654. 1 Jan 1980. 
Filed date 24 Jul 1978. 12p. 

PAT-APPL-927,234. 

The present compounds are useful as specific sequestering 
agents for actinide (IV) ions. Also described is a method for the 
2,3-dihydroxybenzamidation of azaalkanes. 


1129 Anion exchange resin selectivity as a function of 
resin composition, revisited. Bucher, J. (Univ. of California, 
Berkeley); Diamond, R.M.; Chu, B. J. Inorg. Nucl. Chem.; 
36: 645-647(1974). 

It is found that the ClsCO.~ -Cl~ and ReO,” -Cl- (and pre- 
sumably the ClO,” -Cl~) Dowex 1 anion-exchange resin systems 
show no change or only a moderate increase in the selectivity coef- 
ficient for the given anion in regard to the chloride form of the 
resin with increasing Cl” mole fraction. This is in contradiction to a 
previous study with Dowex 2 resin that showed a very marked de- 
crease in K/sub B/CI/. Thus, these systems show the same behav- 
ior as other univalent anion exchange systems, and there is no need 
to invoke a special ion-pair cluster mechanism. 
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1130 (ANL—80-66, pp 155-185) Basic energy science. 
Jun 1980. 

In Chemical Engineering Division research highlights, 1979. 

Research is reported on: homogeneous catalysis (for activa- 
tion of CO in synthesis gas, etc.), thermodynamics (of gaseous mol- 
ecules, polyatomic ions, liquid metals, LaNis, geothermal materials 
[AssSs, AseSs, Sb2Ss], FeUC2, SO.F~, binary alloys), environmental 
chemistry (SOs, aerosols), electrochemistry (electrocatalysis, corro- 
sion, molten-salt electrolytes), and physical properties (spectra, mo- 
lecular orbitals) of salt vapors and vapor complexes. 7 figures. 
(DLC) 


1131 (LBL—11357) Application of high resolution elec- 
tron energy loss spectroscopy to the characterization of small 
molecules adsorbed on rhodium surfaces. Dubois, L.H. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Jul 1980. Contract W-7405-ENG-48. 253p. NTIS, PC Ai2/ 
MF AOI. 

Thesis. 

High resolution electron energy loss spectroscopy, thermal 


desorption mass spectrometry, low-energy electron diffraction 
(LEED) and Auger electron spectroscopy were used to study (1) 
the chemisorption of CO, CO2 and O2 on the Rh(111) single crystal 
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surface; (2) the bonding and chemical transformations of C,H2 and 
C2H, on Rh(111); (3) the chemisorption and subsequent reactions of 
NO, O2 and CO on Rh(331) and (4) the chemisorption of CO on 
model alumina supported rhodium catalysts. 


1132 (LBL—11459) Thermodynamics and kinetics of the 
reaction: CaCO; = CaO + CO». Knutsen, G.F. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Sep 
1980. Contract W-7405-ENG-48. 72p. NTIS, PC A04/MF 
AOl. 


Thesis. 
Hot-pressing experiments with CaCO, and CaO suggested 


that CO, promotes significant sintering of CaO at 800°C. The 
Knudsen and Langmuir studies show that sintering of CaO is 
indeed catalyzed by CO2, but at 700°C pressures must be within 
about 20% of the equilibrium CaCO; decomposition pressure to 
reduce surface areas at 700°C from 90 m?/gram to 30 m*/gram. 
LiCl additions, however, increase the CaCO; decomposition rates 
and markedly reduce the surface area of the product CaO. At 
700°C the CaO surface area is reduced to ~ 1 m*/gram by either 
decomposing CaCO; in the presence of LiCl] or by heating high 
surface area CaO with LiCl]. This suggests that hot pressing of CaO 
with LiCl which is later vaporized may be a practical means of 
making high-density CaO at relatively low temperatures. The equi- 
librium CO, pressure for CaCO; decomposition, measured by a 
null-point method in this study, agrees to within 10% of values 
measured by a static method by Shukla. Within estimated experi- 
mental errors there is no clear effect of surface area on decomposi- 
tion pressure. Reaction of porous CaO with CO: in the range of 
600 to 700°C is time independent until the reaction is 70% com- 
plete. Reaction rate falls off sharply, probably because pores are 
blocked by the reaction product. It seems evident that if high sur- 
face area particles of larger relative pore volumes can be produced, 
then a fast linear rate may extend until reaction is 100% complete. 
This possibility should be investigated because effective removal of 
gases such as sulfur oxides by metal oxides like CaO is of great im- 
portance in the development of industrial processes that do not seri- 
ously contribute to environmental pollution. 


1133 Reactions of the Xe(*P,) and Kr(*P,) resonance 
states with halogen donor molecules. Sehgal, C.; Sutherland, 
R.G.; Verrall, R.E. (Univ. of Saskatchewan, Saskatoon). J. 
Phys. Chem.; 84: No. 2, 224-228(24 Jan 1980). 

This communication reports the formation of KrX and XeX 
(X = F, Cl, Br) from the reaction of the (*P:) resonance states 
with halogen donors. The low pressure XeX and KrX emission 
spectra from these reactions are compared to those from the (*P2) 
metastable atom reactions. Relative rate constants for the formation 
of XeC! B and C states are estimated for a series of chlorinated rea- 
gants. From the pressure dependence of the XeCl and XeF B/C 
ratio, transfer rate constants are assigned for helium, neon, and 
argon bath gases. 17 references, 2 figures. 


1134 Model studies of mode specificity in unimolecular 
reaction dynamics. Waite, B.A.; Miller, W.H. (Department 
of Chemistry and Materials and Molecular Research Divi- 
sion, Lawrence Berkeley Laboratory, University of Califor- 
nia, Berkeley, California 94720). J. Chem. Phys.; 73: No. 8, 
3713-3721(15 Oct 1980). 

Essentially exact quantum mechanical calculations are car- 
ried out to determine the energies and lifetimes of the quasibound 
states for a system of two (nonlinearly) coupled oscillators (one of 
which is harmonic, the other being able to dissociate). For weak 
coupling the system displays mode specificity, i.e., the unimolecular 
rate constants are not a monotonic function of the total energy, but 
increased coupling and frequency degeneracy tends to destroy 
mode specificity. A somewhat surprising result is that for a given 
coupling the degree of mode specificity is roughly independent of 
the energy, in marked contrast to the fact that there is an energetic 
threshold for the onset of ‘stochastic trajectories’ of the corre- 
sponding classical system: i.e., there seems to be no relation be- 
tween statistical/mode-specific behavior of the unimolecular rate 
constants and stochastic/regular classical trajectories. In order to 
be able to treat more physically relevant models; i.e., those with 
more than two degrees of freedom, a semiclassical model is con- 
structed and seen to be able to reproduce the accurate quantum me- 
chanical rates reasonably well 
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1135 Evidence for the rare gas-rare gas halide displace- 
ment reaction. Brashears, H.C.; Setser, D.W.; Yu, Y.C. 
(Kansas State Univ., Manhattan). J. Phys. Chem.; 84: No. 20, 
2495-2497(2 Oct 1980). 

The formation of KrF(B) and KrCl(B) has been observed 
from the reaction of Xe(*P:) with F2 or Ck in a Kr bath gas. Also 
ArF(B) is observed from the reaction of Kr(*P;) with F2 in an Ar 
bath gas. The displacement of the heavy rare gas (Rg’) from vibra- 
tionally excited Rg’X* by the lighter rare gas (Rg) to give RgX(B) 
+ Rg’ is suggested to explain the observations. 


1136 Electronic interaction of ligands with carbonyl 
groups in transition-metal complexes of the types LMn(CO)s 
and LMo(CO);. Avanzino, S.C.; Chen, H.W.; Donahue, 
C.J.; Jolly, W.L. (Univ. of California, Berkeley). Jnorg. 
Chem.; 19: No. 8, 2201-2205(Aug 1980). 

The Mn 2p/sub 3/2/, C 1s, and O Is binding energies of 
LMn(CO); compounds are linearly related to each other and to the 
inductive constant o; and the Pauling electronegativity x/sub p/ of 
the group L. The binding energies show little correlation with the 
mesomeric constant o/sub R/®. Apparently only the o-donor abili- 
ty of L is important in determining the degree of back-bonding to 
the CO groups in LMn(CO);. The Mo3d/sub 5/2/, C Is, and O Is 
binding energies of LMo(CO)s compounds (L = PX; or CO) are 
linearly related to each other and to the phosphorus lone-pair ion- 
ization potential of the free PXs. The data indicate that both the o- 
donor and 7-acceptor abilities of PXs are important in determining 
the degree of back-bonding to the CO groups in Xs3PMo(CO)s. The 
am-acceptor ability of PF; appears to be slightly greater than that of 
CO. 9 figures, 3 tables. 


1137 Improved treatment of threshold contributions in 
variational transition-state theory. Garrett, B.C.; Truhlar, 
D.G.; Grev, R.S.; Magnuson, A.W. (Univ. of Minnesota, 
Minneapolis). Contract AC02-79ER-10425. J. Phys. Chem.; 
84: No. 13, 1730-1748(26 Jun 1980). 

The improved canonical variational theory, presented previ- 
ously for reaction rates in a classical mechanical world, has been 
extended to reactions in a quantum mechanical world where inter- 
nal energies of reactants are quantized. A detailed discussion of vi- 
brationally adiabatic models for transmission coefficients for con- 
ventional transition-state theory and three versions of variational 
transition-state theory are also presented. The relationship of the 
improved canonical variational transition-state theory to the classi- 
cal limit of these transmission coefficients has been shown. The im- 
proved canonical variational theory and the new quantal and classi- 
cal transmission coefficients are illustrated and tested by applica- 
tions to quantal collinear and three-dimensional reactions rates for 
several reactions. Semiclassical approximations to the quantal trans- 
mission coefficients are also examined. Applications considered are 
collinear H + Hp and isotopic analogs, Cl + He and isotopic ana- 
logs, and I + Hp and three-dimensional D + He, Cl + HD, I + 
He, I + Do, O + He, and F + Hb. 


1138 Kinetics and mechanism of substitution reactions 
of cobalt(I) derivatives. Evidence for 77-adduct formation. Ra- 
masami, T.; Espenson, J.H. (Iowa State Univ., Ames). Con- 
tract W-7405-ENG-82. Inorg. Chem.; 19: No. 6, 1523- 
1527(Jun 1980). 

Kinetic studies of the reactions of acrylonitrile, methyl mer- 
captide, and cyanide ion with the phosphine-cobalt(I) complex of 
bis[(difluoroboryl)dimethylglyoximato]cobaltate(I), 
[Co(dmgBF2)P(CsHo)s]>, have been carried out. The reaction 
occurs in a stepwise fashion, with dissociation of phosphine preced- 
ing entry of the other base. This corresponds to a dissociative 
mechanism with the limiting rate constant of 10.5 s~' in methanol at 
25°C. A limited amount of work was also done on similar reactions 
of [Co(dmgH)(dmgBF2)P(C,H»)s]> and [Co(dmgH),P(CsHs)s]~. 
The results are discussed in terms of a mechanism in which a 16- 
electron, four-coordinate intermediate is involved. 


1139 Polarized electronic absorption spectra of (ethylen- 
ediamine) dichloropalladium(II). Martin, D.S.; Robbins, 
G.A.; Rush, R.M. (Iowa State Univ., Ames). Jnorg. Chem.; 
19: No. 6, 1705-1709(Jun 1980). 

Optical absorption spectra of single crystals of Pd(en)Clz are 
reported for temperatures of 300 and 5°K from 18,000 to 34,000 
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cm™*, Spectra were recorded for linearly polarized light with the 
electric vector parallel to the molecular twofold symmetry axis (b) 
and parallel to the stacking of the nearly planar molecules (c). In 
contrast to the corresponding platinum compound, Pt(en)Cl, the 
spectra of the Pd(en)Cl, showed no intensity enhancement whatso- 
ever in the stacking direction of the molecules. Also, there was no 
evidence in the palladium compound for the intermolecular elec- 
tron-transfer transitions to ionic states that were observed for the 
platinum compound. The Pd(en)Cl crystal spectra in the measured 
region were comprised primarily of ligand field bands. Shifts of d-d 
transition energies from the resolved bands in aqueous solution 
were determined to be similar to the shifts observed for PtCl,? in 
Magnus’ green salt, [Pt(NHs3)4][PtCh]. 


1140 Reactions of imines with (j1-H)2Oss(CO):o. Com- 
petitive addition and abstraction of hydrogen atoms to and 
from an iminyl group. Adams, R.D.; Selegue, J.P. (Yale 
Univ., New Haven, CT). Contract ER-78-S-02-4900. Inorg. 
Chem.; 19: No. 6, 1791-1795(Jun 1980). 

(-H)2Os3(CO):0 was found to react with CsHs(H)C=NCHs 
in refluxing hexanes solution to produce the compounds (y-H)(p- 
N(CHs)CH2CsH,)Os3(CO)o, A, and (u-H)(y-eta?- 
CsHsC = NCHs)Os3(CO):0, B. A has been studied by IR, ‘HNMR, 
and x-ray crystallographic analyses. Crystal data: space group Pbca 
(D/sub 2h/*, No. 61; a = 13.198 (4), b = 21.254 (6), c = 15.129 
(5) A, V = 4244 (4) A‘, mol wt 943.88; Z = 8; rho/sub calcd/ = 
2.95 g cm™*. For 2228 reflections (F? 2 3.00(F?)), collected by 
counter techniques, Ri = 0.052 and R2 = 0.057. A contains a trian- 
gular cluster of osmium atoms, nine terminal carbonyl ligands, two 
bridging hydride ligands, and a u-N(CHs)CH2CsH, ligand which 
bridges an edge of the cluster through the nitrogen atom and con- 
tains an ortho-metalated phenyl ring. The complex was evidently 
formed by the addition of one molecule of imine to the cluster, 
transfer of one hydrogen atom from the cluster to the iminyl group, 
loss of a carbonyl ligand, and ortho metalation of the phenyl ring. 
B was apparently formed by addition of the imine to the cluster, 
abstraction of a hydrogen atom from the iminyl carbon, and loss of 
Hz from the cluster. 


1141 Reactons of a,f-unsaturated imines with (p- 
H)2Os3(CO):0 including the dehydrogenation of an isopropyl 
group. Adams, R.D.; Selegue, J.P. (Yale Univ., New Haven, 
CT). Contract ER-78-S-02-4900. Inorg. Chem.; 19: No. 6, 
1795-1801(Jun 1980). 

The unsaturated imine (CHs)C=CHC(CHs)=NCeHs was 
found to react with (u-H),Oss(CO):0 to produce the compounds (p- 
H)o(j1s-eta?-(CHs )e CHCC(CHs)= NCsHs)Oss(CO)o, A, and (p- 
H)p(ps-etay~CH2C(CHs)CC(CHs) = NCsHs)Os3(CO)s, B. Both prod- 
ucts have been characterized crystallographically by using diffrac- 
tometer data. For A, the space group is P2;/c (C*/sub 2h/), No. 
14, with a = 14.818 (5) A, b = 9.051 (5) A, c = 20.098 (6) A, B = 
108.45 (3)°, Z = 4, and rho/sub calcd/ = 2.59 g/cm®*. The struc- 
ture was solved by the heavy-atom method and refined to the final 
residuals R; = 0.058 and Re = 0.067. For B, the space group is 
P2:/c (C*/sub 2h/), No. 14 with a = 16.060 (5) A, b = 8.820 (4) 
A, c = 16.809 (4) A, B = 98.83 (2)°, Z = 4, and rho/sub caled/ = 
2.703 g/cm* This structure was also solved by the heavy atom 
method and refined to the final residuals Ri; = 0.037 and Re = 
0.041. A contains a ps-eta-(CHs3)CHCC(CHs)=NCsHs ligand 
bridging one face of a triangular cluster of osmium atoms. The ni- 
trogen atom is terminally bonded to one osmium atom while the a- 
carbon serves as a bridge across the two remaining osmium atoms. 
The hydrogen atom on the a-carbon has been removed and one has 
been added to the B-carbon, thus forming an isopropyl group. B 
contains a pis3-eta?~CH2C(CHs)CC(CHs)=NCeHs ligand bridging 
one face of a triangular cluster of osmium atoms. A terminally co- 
ordinated nitrogen atom is again bonded to one osmium atom. The 
a-carbon bridges the two remaining osmium atoms. The a- and y- 
carbon atoms have each lost one hydrogen atom. Together with 
the B-carbon atom they are bonded in the form of a 7-allyl group 
to one osmium atom. A has been independently converted into B 
through the dehydrogenation of the isopropyl group. 
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1142 Direct calculation of equilibrium constants for iso- 
topic exchange reactions by ab initio molecular orbital theory. 
Hout, R.F. Jr.; Wolfsberg, M.; Hehre, W.J. (Univ. of Cali- 
fornia, Irvine). Contract DE-AT03-76ER-70188. J. Am. 
Chem. Soc.; 102: No. 9, 3296-3298(23 Apr 1980). 

The ability of simple levels of ab initio molecular orbital 
theory to describe with reasonable accuracy the energetics of isoto- 
pic exchange processes is demonstrated. Three levels of ab initio 
molecular orbital theory have been surveyed. The first two levels 
are single-determinant Hartree-Foch methods utilizing the 3-21G 
split-valence and 6-31G* polarization basis sets. The third level, 
which is computationally the most complex, uses the 6-31G* basis 
set but allows for partial account of electron correlation by way of 
Moller-Plesset perturbation theory terminated at second order. 
Theoretical and spectroscopic equilibrium constants for reactions 
XH + XD reversible XD + H2 where XD is a hydride of the first 
row of the periodic table are tabulated. (BLM) 


1143 Laser-induced separation of hydrogen isotopes in 
the liquid phase . Beattie, W.; Freund, S.; Holland, R.; 
Maier, W. (to to Dept. of Energy). US Patent 4,213,836. 22 
Jul 1980. Filed date 4 Oct 1977. vp. 

839,238. 

A process for separating hydrogen isotopes which comprises 
(A) forming a liquid phase of hydrogen-bearing feedstock com- 
pound at a temperature at which the spectral features of the feed- 
stock compound are narrow enough or the absorption edges sharp 
enough to permit spectral features corresponding to the different 
hydrogen isotopes to be separated to be distinguished, (B) irradiat- 
ing the liquid phase at said temperature with monochromatic radi- 
ation of a first wavelength which selectively or at least preferential- 
ly excites those molecules of said feedstock compound containing a 
first hydrogen isotope, and (C) subjecting the excited molecules to 
physical or chemical processes or a combination thereof whereby 
said first hydrogen isotope contained in said excited molecules is 
separated from other hydrogen isotopes contained in the unexcited 
molecules in said liquid phase. 
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1144 Stark-effect-modulated phase-fluctuation optical 
heterodyne interferometer for trace-gas analysis. Campillo, 
A.J.; Lin, H.; Dodge, C.J.; Davis, C.C. (Department of 
Energy and Environment, Brookhaven National Labora- 
tory, Upton, New York 11973). DE-AC02-76CH00016. Opt. 
Lett.; 6: No. 10, 424-426(Oct 1980). 

A narrow-bandwidth (cw) phase-fluctuation laser-heterodyne 
interferometer for trace-gas detection is described. Performance 
was evaluated using both Stark-effect modulation and conventional 
beam chopping. Sensitivities of 10°* cm~' were obtained in both 
cases. However, when Stark-effect modulation was employed, the 
usual back-ground signal caused by interfering absorbing species 
and windows could be subtracted from the overall signal. In this 
mode, a detection limit of 5 parts in 10° (ppb) NHs in air was ob- 
tained. 


1145 Thermochemistry of trans-diimide and 1,1-diazene. 
Ab initio studies. Casewit, C.J.; Goddard, W.A. III. (Cali- 
fornia Inst. of Tech., Pasadena). J. Am. Chem. Soc.; 102: No. 
12, 4057-4062(4 Jun 1980). 

The thermochemistry of trans-diimide, 1,1l-diazene, cis-dii- 
mide, and diazeny] radical has been obtained using ab initio general- 
ized valence bond and configuration interaction methods. Thus N- 
H bond energies at 298 K were found to be trans-diimide, 71.5 kcal; 
1,1-diazene, 43.0 kcal; diazenyl radical, -24.1 kcal. The results of 
this study are used to interpret conflicting experimental results and 
to predict the thermochemistry of substituted 1,1-diazenes. 


1146 Crystal structure and properties of 
tetrathiafulvalenium triiodide. Teitelbaum, R.C.; Marks, T.J.; 
Johnson, C.K. (Northwestern Univ., Evanston, IL). Con- 
tract W-7405-ENG-26. J. Am. Chem. Soc.; 102: No. 9, 2986- 
2989(23 Apr 1980). 

Slow cooling of a hot acetonitrile solution of tetrathiafulva- 
lene (TTF) and iodine yields a mixture of crystalline products in- 
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cluding monoclinic crystals of high iodine content: TTF... A 
single-crystal x-ray structure analysis has been carried out on these 
crystals of symmetry P2;/n with four molecules per unit cell. The 
cell parameters are a = 9.411 (2) A, b = 18.787 (3) A, c = 7.771 
(1) A, B = 103.2 (1)° and V = 1374 (1) A® The structure consists 
of integrated stacks along the (102) axis with TTF* dimers inter- 
spersed between pairs of triiodide ions. Consistent with the struc- 
tural results, single-crystal measurements indicate that this material 
exhibits high electrical resistivity with o/sub RT/ < 9 x 10°° 0"! 
cm™*. 


1147 Unprecedented regiospecificity and stereospecifi- 
city in reactions of Phs;C* PF.- with rhenium alkyls of the 
formula (eta-C;H;)Re(NO)(PPhs)(CH2R). Kiel, W.A.; Lin, 
G.Y.; Gladysz, J.A. (Univ. of California, Los Angeles). J. 
Am. Chem. Soc.; 102: No. 9, 3299-3301(23 Apr 1980). 

The reaction of the rhenium alkyls (eta~Cs;Hs)Re(NO)(PPhs)- 
(CH2CeHs),  (eta~Cs;Hs)Re(NO)(PPhs)(CH2CHs), and  (eta- 
CsHs)Re(NO)(PPhs)(CH2CH2CHs) with PhsC+PF,.~ to result in 
high yields of insoluble cationic alkylidene complexes [(eta- 
CsHs)Re(NO)(PPhs)(=CHR)]* PFe- despite the presence of B-hy- 
drides in the second and third alkyls above are reported. Geometric 
isomers of these compounds arising from metal-carbon multiple 
bonding are reported. (BLM) 


4004 Electrochemistry 


REFER ALSO TO CITATION(S) 820 


1148 (DOE/ER/04445—T1) Electrochemistry of acety- 
lides, nitrides and carbon cathodes in molten halides. Progress 
report. Selman, J.R. (Illinois Inst. of Tech., Chicago (USA). 
Dept. of Chemical Engineering). Apr 1980. Contract AS02- 
77ERO4445. 12p. NTIS, PC A02/MF AOl1. 

Additional experimental data on acetylide solutions in con- 
tact with graphite and carbon indicate that intercalation occurs not 
only in Li* -containing melts but also in Ca** melts. Emf measure- 
ments are being carried out to determine the calcium activity in Ca- 
Al alloys. Proposed work include carbonate reduction to acetylides 
and the mechanism of the corrosion resistance of Mo in molten ha- 
lides. (DLC) 


1149 Debye—Hueckel theory for particles of arbitrary 
electrical structure. Ramshaw, J.D. (Theoretical Division, 
University of California, Los Alamos Scientific Laboratory, 
Los Alamos, New Mexico 87545). J. Chem. Phys.; 73: No. 8, 
3695-3698(15 Oct 1980). 

Classical linearized Debye—Hueckel theory is formulated 
for a finite fluid system, of arbitrary shape, composed of rigid parti- 
cles with arbitrary internal electrical structure. The multipole de- 
scription is eschewed in favor of the more basic description of a 
particle in terms of its charge density function. This function is left 
arbitrary, so the particles may be charged or neutral, polar or non- 
polar, etc. The theory implies that the direct correlation function 
c(12)=-v(12)/kT, where v(12) is the Coulomb interaction energy 
between the charge densities of particles 1 and 2. In the case of un- 
charged polar molecules, the dielectric constant may be evaluated 
in closed form from c(12); the result is the Langevin—Debye equa- 
tion. This development removes the nonuniqueness in the original 
formulation of dipolar Debye—Hueckel theory [J. Chem. Phys. 64, 
3666 (1976)], and demonstrates that this nonuniqueness was an arti- 
fact of the multipole description rather than the mean-field approxi- 
mation. Specialization to the case of simple finite dipoles shows that 
the nonuniqueness is associated with premature passage to the point 
dipole limit. 


4005 Photochemistry 


1150 Ion fragmentation from noninterconverting elec- 
tronic states. Meisels, G.G.; Hsieh, T.; Gilman, J.P. (Depart- 
ment of Chemistry, University of Nebraska, Lincoln, Ne- 
braska 68588). DE-A502-76ER-2567. J. Chem. Phys.; 73: No. 
8, 4126-4127(15 Oct 1980). 

The photoionization and fragmentation of CH;ONO* were 
studied using threshold photoelectron-coincident photoion mass 
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spectrometry, photoelectron spectroscopy, and triple sector mass 
spectrometry. (AIP) 


1151 Infrared laser single photon absorption reaction 
chemistry in the solid state. Reactions of nitrogen oxides with 
sulfur hexafluoride. Catalano, E. (Lawrence Livermore 
Lab., CA); Barletta, R.E. Contract W-7405-ENG-48; W-31- 
109-ENG-38. J. Phys. Chem.; 84: No. 13, 1686-1694(26 Jun 
1980). 

The infrared laser induced reactions between SF¢ as a guest 
reactant matrix isolated within nitrogen oxides as host reactants at 
low temperatures are described. These reactions proceed via single- 
photon excitation of the vs band of SF from the v = 0 — | vibra- 
tional states. They are further examples of a process known as 
single-photon absorption reaction chemistry in the solid state 
(SPARCSS). The spectral data show that SPARCSS reactions can 
be very rapid. In the NO(N2Os)-SF. system, the primary photor- 
eaction was completed within 0.075 s at a photon flux density of 33 
mW cm~*. The activation energy for these SPARCSS reactions, 
which is = photon energy, is dramatically smaller than the gas- 
phase thermal reaction between NO and SF¢. The nitrogen oxides- 
SFe SPARCSS reactions provide further evidence of potential 
energy surfaces for reactions that are drastically different from 
those for gas-phase reactions because of configurational aspects of a 
general matrix phenomenon. 


1152 Photoconversion of norbornadiene to quadricyclene 
in the presence of a copper(I) carbonyl compound. Sterling, 
R.F.; Kutal, C. (Univ. of Georgia, Athens). Jnorg. Chem.; 
19: No. 6, 1502-1505(Jun 1980). 

A detailed study of the thermal and photochemical behavior 
of CufHB(pz)s(CO) in which [HB(pz);~is hydrotris(1- 
pyrazolyi)borate] in the presence of norbornadiene (NBD) is re- 
ported. In solution NBD displaces CO from the coordination 
sphere of copper to produce a new complex formulated as 
Cu[HB(pz)s}(NBD). This ground-state process is readily discernible 
by a shift in the absorption spectrum of the system to longer wave- 
lengths. Irradiation of the complex with 313-nm light induces the 
valence isomerization of norbornadiene to quadricyclene with high 
quantum efficiency. The occurrence of this pathway is explicable in 
terms of the bonding changes that result from populating an excited 
state possessing Cu-NBD charge-transfer character. 


1153 Resonance Raman spectroscopy in the picosecond 
time scale: the carboxyhemoglobin photointermediate. Terner, 
J. (Prinecton Univ., NJ); Spiro, T.G.; Nagumo, M.; Nicol, 
M.F.; El-Sayed, M.A. Contract EY-76-S-03-0034. J. Am. 
Chem. Soc.; 102: No. 9, 3238-3239(23 Apr 1980). 

A picosecond resonance Raman detection technique is de- 
scribed. The technique is described as specifically applied to the 
analysis of carboxyhemoglobin (COHb). Irradiaton of COHb with a 
tightly focused laser produced three distinct bands between 1540 
and 1620cm~' that are distinct from bands of COHb or deoxyHb, 
and the bands are attributed to an intermediate in the photolysis of 
COHb which develops within 30ps of the excitation. Computer 
subtraction of the COHb spectrum yielded a spectrum of the pho- 
tointermediate. (BLM) 


1154 Laser photolysis study of the exciplex between tri- 
plet benzil and triethylamine. Encinas, M.V.; Scaiano, J.C. 
(Notre Dame Univ., IN). J. Am. Chem. Soc.; 101: No. 26, 
7740-7741(19 Dec 1979). 

Nanosecond laser flash photolysis techniques have been used 
to examine the triplet decay and radical-ion formation in the trieth- 
ylamine (TEA) - benzil system in wet acetonitrile. Under conditions 
of high TEA concentrations yielding short triplet lifetime, the for- 
mation of the benzil radical anion was found to be considerably 
slower than the decay of the triplet state. This effect is attributed to 
the intermediacy of a relatively stable exciplex whose properties are 
reported here. Results of a study of optical density of the system 
with time following laser excitation led to the assignment of a life- 
time of 55ns to the exciplex formed between the triplet benzil and 
TEA. A structure is suggested for the exciplex. Results of experi- 
ments with the non-polar medium n-heptane indicated a shorter life- 
time exciplex or one with very different properties from the species 
identified in the polar medium, wet acetonitrile. (BLM) 
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1155 (DOE/ER/02845—T1) Radiation-induced cross- 
linking and grafting reactions in polyethylene. Chappas, W.J. 
(Maryland Univ., College Park (USA). Dept. of Chemical 
and Nuclear Engineering). 1979. Contract AS05- 
76ER02845. 112p. NTIS, PC A06/MF AO1. 

Thesis. 

This dissertation is concerned with three aspects of the 
crosslinking and grafting reactions induced by ionizing radiation on 
polyethylenes. One is the effect of trace inert fillers on the radi- 
ation-induced crosslinking of polyethylene. Experiments were per- 
formed with silica filled samples of low-density polyethylene sub- 
jected to 5 and 10 Mrad doses of gammas and electrons. Contrary 
to Goriyendo’s results the insoluble fraction was found to be inde- 
pendent of SiOz concentrations up to 0.5% by volume of both a 
finely divided and coarse filler. Another unexplained phenomenon 
is the ability of acid to enhance the radiation-induced grafting of 
styrene to polyethylene. Experiments were performed using poly- 
ethylene films immersed in styrene-methanol solutions both with 
and without acid and oxygen. The results show the gamma-induced 
grafting rate is enhanced by the presence of acid even in O2-free 
systems, despite the fact that the acid does not permeate the film. 
To better understand the crystalline region of polyethylene, ESR 
measurements at low power levels were made on sngle crystals of 
n-eicosane (n-C2oH,2) irradiated with gammas at 77°K. The relative 
yields and the migration and decay mechanisms of the radicals sug- 
gest that the fracture of C-H bonds in irradiated eicosane favors the 
yield of the interior secondary alkyl radical far more than is to be 
expected from a radom fracture pattern. The results also demon- 
strate that the intramolecular migration of the alkyl radical site is 
more rapid than intermolcular migration. An ionic mechanism is 
proposed for the production of the alkyl free radicals in irradiated 
polyethylene and all other solid linear alkanes. The non-random 
fracture pattern of the C-H bonds in alkanes is explained in terms of 
random ionization and positive hole migration to the energetically 
favored interior position, followed by the ionic processes of the 
Weiss mechanism. 


1156 Kinetics of solute excited-state formation in the 
pulse radiolysis of liquid alkanes. Comparison between theory 
and experiment. Sauer, M.C. Jr.; Jonah, C.D. (Argonne Na- 
tional Lab., IL). J. Phys. Chem.; 84: No. 20, 2539-2544(2 Oct 
1980). 

The theoretical treatment of Rzad for calculating the kinet- 
ics of excited-state production is modified to allow for a change in 
mobility of the positive ion upon scavenging by the solute. Calcu- 
lated and experimental results in the case of cyclohexane containing 
various concentrations of 9,10-diphenylanthracene (DPA) or p-ter- 
phenyl (PT) are compared, and significant discrepancies are found. 
Although no conclusions are reached, possible reasons for the dis- 
agreement are examined. 


1157 Reaction of OH with pyridine. Pulse-radiolytic 
and product-analysis studies. Selvarajan, N.; Raghavan, N.V. 
(Univ. of Notre Dame, IN). J. Phys. Chem.; 84: No. 20, 
2548-2551(2 Oct 1980). 

The products obtained from the reaction of OH radicals, 
generated radiolytically, with pyridine under conditions where the 
intermediate l-azahydroxycyclohexadienyl radicals are oxidized to 
isomeric hydroxypyridines have been examined by high-perform- 
ance liquid chromatographic methods. From product-analysis data, 
the initial radiation chemical yields of o-, m-, and p-hydroxypyri- 
dines are 1.0, 3.8, and 0.3, respectively. The high yield of m-hy- 
droxypyridine exemplifies the electrophilic nature of OH. The low 
yield of p-hydroxypyridine is attributed to the failure to quantita- 
tively oxidize the 1-aza-p-hydroxycyclohexadienyl radical by the 
more powerful oxidant such as IrCle?. The isomeric OH adducts 
of pyridine exhibit selectivity in reactivity with the two oxidants 
examined, and their reducing strength follows the order meta > 
ortho > para. From optical pulse radiolysis the second-order rate 
constant for the electron-transfer processes between hexachloroiri- 
date and meta and ortho pyridine-OH adducts was determined to 
be 5.8 x 10°M~'s~*. 


4007 Radiochemistry And Nuclear Chemistry 


1158 (PNL-SA—8855) Proceedings of the concrete de- 
contamination workshop. Halter, J.M.; Sullivan, R.G.; Cur- 
rier, A.J. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Sep 1980. Contract AC06-76RL01830. 206p. 
(CONF-800542—). NTIS, PC A10/MF AO1. 

From Concrete decontamination workshop; Seattle, WA, 
USA (28 May 1980). 

Fourteen papers were presented. These papers describe con- 
crete surface removal methods and equipment, as well as experi- 
ences in decontaminating and removing both power and experimen- 
tal nuclear reactors. 


1159 (PNL-SA—8855, pp 1-26) Concrete decontamina- 
tion and demolition methods. Guardia, T.S. (Nuclear 
Energy Services, Inc., Danbury, CT). Sep 1980. 
From Concrete decontamination workshop; Seattle, WA, 
USA (28 Ney, 1980). 
i eaacement of Energy (DOE), Division of Environ- 
mental Control Technology, requested Nuclear Energy Services to 
prepare a handbook for the decontamination and decommissioning 
(D & D) of DOE-owned and commercially-owned radioactive 
facilities. the objective of the handbook is to provide the nuclear 
industry with guidance on the state-of-the-art methods and equip- 
ment available for decommissioning and to provide the means to es- 
timate decommissioning costs and environmental impact. The meth- 
ods available for concrete decontamination and demolition are sum- 
marized to provide an overview of some of the state-of-the-art 
techniques to be discussed at this workshop. The pertinent informa- 
tion on each method will include the selection factors such as the 
rate of performance in terms of concrete removal per unit time 
(cubic yards per day), manpower required by craft, unit cost (dol- 
lars per cubic yard) and the advantages and disadvantages. The 
methods included in this overview are those that have been routine- 
ly used in nuclear and nonnuclear applications or demonstrated in 
field tests. These methods include controlled blasting, wrecking ball 
or slab, backhoe mounted ram, flame torch, thermic lance, rock 
splitter, demolition compound, sawing, core stitch drilling, explo- 
sive cutting, paving breaker and power chisel, drill and spall, scari- 
fying, water cannon and grinding. 


1160 (PNL-SA—8855, pp 27-41) Equipment for remov- 
al of contaminated concrete surfaces. Halter, J.M.; Sullivan, 
R.G. (Pacific Northwest Lab., Richland, WA). Sep 1980. 

From Concrete decontamination workshop; Seattle, WA, 
USA (28 gy 1980). 

acific Northwest Laboratory is investigating and de- 

veloping equipment that will rapidly and economically remove con- 
taminated concrete surfaces while producing a minimal amount of 
contaminated rubble. Evaluation of various methods for removing 
concrete surfaces shows that many of the techniques presently used 
for decontamination require excessive manpower, time, or energy, 
or they remove more material than is necessary to clean the sur- 
face. Excess material removal increases the quantity of waste that 
must be handled under controlled conditions. Three unique decon- 
tamination methods are presented here: the water cannon, the con- 
crete spaller, and the high-pressure water jet. The water cannon 
fires a small, high-velocity jet of fluid to spall the concrete surface. 
The concrete spaller ships away the concrete by exerting radial 
pressure against the sides of a shallow cylindrical hole drilled into 
the concrete surface. The high-pressure water jet is a 50,000-psi 
spray that blasts away the concrete surface. Each method includes 
means for containing airborne contamination. Results of tests show 
that these techniques can rapidly and economically remove sur- 
faces, leaving minimal rubble for controlled disposal. Also present- 
ed are cost comparisons between the water cannon and the con- 
crete spaller. 


1161 (PNL-SA—8855, pp 43-53) Application of dia- 
mond tools when decontaminating concrete. Woods, B.L. 
(Concrete Coring Co., Inc., Vancouver, WA); Gossett, R.F. 
Sep 1980. 

From Concrete decontamination workshop; Seattle, WA, 
USA (28 May 1980). 

The utilization of diamond concrete cutting tools offers new 
potential approaches to the recurring problems of removing con- 
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taminated concrete. Innovative techniques can provide exacting re- 
moval within a dust-free environment. Present day technology 
allows remote control operated equipment to perform tasks hereto- 
fore considered impossible. Experience gained from years of re- 
moving concrete within the construction industry hopefully can 
contribute new and improved methods to D & D projects. 


1162 (PNL-SA—8855, pp 55-61) Diamond blade grind- 
ing as a means for removing surface contamination from con- 
crete. Lynch, T.W. (Nuclear Control Corp., Anaheim, CA). 
Sep 1980. 

From Concrete decontamination workshop; Seattle, WA, 
USA (28 May 1980). pele 

The use of a highway grinding unit for the decontamination 
of a 5,000 square foot surface is described. The type of equipment 
presently in use is described. Performance characteristics, waste 
collection and water usage are commented on. Variables in blade 
design are discussed. Feasibility of the grinding technique for water 
soluble contaminants and vertical surfaces is referred to. 


1163 (PNL-SA—8855, pp 63-72) Innovative techniques 
for removing concrete surfaces. McFarland, J.M. (McFarland 
Wrecking Corp., Seattle, WA). Sep 1980. 

From Concrete decontamination workshop; Seattle, WA, 
USA (28 May 1980). 

This report centers on the use of heat to decompose con- 
taminated concrete to facilitate its removal. It discusses the use of 
electrical resistance heating and induction heating to cause differen- 
tial expansion between the reinforcing steel and the concrete in 
order to spall the concrete. It introduces the concept of using in- 
duction heating to both decompose and spall steel impregnated con- 
crete, acknowledging the work of Charles H. Henager in this field. 
The techniques are offered as theoretical and untested possibilities. 
Their practical application depends upon the effectiveness of alter- 
natives and upon further development of these concepts. 


1164 (PNL-SA—8855, pp 99-108) Experiences in re- 
moving surfaces with explosives. Anderson, K.G. Sep 1980. 

From Concrete decontamination workshop; Seattle, WA, 
USA (28 May 1980). 

The use of explosives in the demolition of radioactive con- 
crete at both the Elk River and Industrial Reactor Laboratories 
facilities has demonstrated the safe application of this technology. 
Some considerations in the use of explosives are blast produced 
dust, debris, toxic gas, vibration and air overpressures. These ad- 
verse blast effects can be minimized and controlled. Explosives use 
is the most rapid method of removing large concrete sections. They 
have a wide range of application, are adaptable for removing irreg- 
ular surfaces and lend themselve to a remote method of operation. 
With careful planning, explosives can be a useful tool in the nuclear 
decontamination and dismantling process. 


1165 (PNL-SA—8855, pp 179-191) Summary review of 
Mound Facility’s experience in decontamination of concrete. 
Combs, A.B.; Davis, W.P.; Garner, J.M.; Geichman, J.R. 
(Monsanto Research Corp., Miamisburg, OH). Sep 1980. 

From Concrete decontamination workshop; Seattle, WA, 
USA (28 May 1980). 

Most of the current concrete decontamination work at 
Mound Facility involves surfaces that are contaminated with pluto- 
nium-238. Approximately 60,000 sq. ft. of concrete floors will have 
to be decontaminated in Mound’s current Decontamination and De- 
commissioning (D & D) Project. Although most of these surfaces 
are partially protected by a barrier (tile or paint), contaminated 
water and acid have penetrated these barriers. The technique for 
decontaminating these floors is desribed. The initial cleaning of the 
floor involes standard water and detergent. Acids are not used in 
cleaning as they tend to drive the contamination deeper into the 
concrete surface. Next, the floor tile is manually removed inside a 
temporary enclosure under negative and filtered ventilation. Final- 
ly, layers of contaminated concrete are mechanically removed 
inside the ventilated enclosure. The suspected depth and surface 
area of contamination determines the type of mechanical tool used. 
In summary, several generic methods of concrete decontamination 
can be utilized: chemical, such as water, detergent, acids, paint re- 
mover, strippable paints, etc.; rotary using sanders, grinders, scari- 
fiers, etc.; impact such as pressure washers (hydrolasers), particle 
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blasters, scabblers, needlers, spallers, paving and rock breakers, ram 
hoes, etc. The particular method used depends on several factors: 
surface and area involved; depth of contamination; cost and avail- 
ability of equipment; usage safety and radiological control; and 
waste generated. 


1166 (PNL-SA—8855, pp 193-202) High-pressure water 
jet applications in radioactively contaminated facilities. Hi- 
laris, J.A.; Bortz, S.A. (IIT Research Inst., Chicago, IL). 
Sep 1980. 

From Concrete decon amination workshop; Seattle, WA, 
USA (28 May 1980). 

A field study program was undertaken to assess the applica- 
bility of continuous high pressure water jets for concrete removal. 
Performance curves were generated for concrete and reinforced 
concrete. Jet pressures ranged from 70 to 275 MPa (10 to 40 ksi). 
Nozzle diameters of 0.4 and 0.5 mm (0.016 and 0.020 in.) with 
double orifices were studied with linear traversing speeds from 2.54 
to 15 cm/sec (1 to 6 ips) and nozzle rotational speeds from 300 to 
900 rpm. The studies showed that in addition to high productivity, 
the water jet is an environmentally acceptable tool. Its noise level is 
much lower than a jackhammer, and it does not create any dust. 
This is an important consideration in that the possibility of airborne 
radioactive particles, which could be ingested is eliminated. Also, 
water recycling eliminated radioactive contamination of large 
amounts of water. In addition, the high-pressure water jet tech- 
nique can be automated and operated by one man, remote con- 
trolled, and can cut the concrete very accurately, thus eliminating 
the need to precut the removal area with a saw and eliminating tool 
wearing because no tool comes in contact with the concrete. 


1167 Chemical consequences of radioactive decay. 1. 
Study of 7*°Cf ingrowth into crystalline 7‘°BkBr;: a new 
crystalline phase of CfBr;. Young, J.P. (Oak Ridge National 
Lab., TN); Haire, R.G.; Peterson, J.R.; Ensor, D.D.; Fel- 
lows, R.L. Contract W-7405-ENG-26;DE-AS05- 
76ER04447. Inorg. Chem.; 19: No. 8, 2209-2212(Aug 1980). 

Spectrophotometric and x-ray powder diffraction methods 
have been applied to a study of the ingrowth of californium-249 by 
B~ decay of berkelium-249 in crystalline *“*BkBrs3. It was found 
that the Cf daughter grows in with the same oxidation state and 
crystal structure as the parent. Thus, six-coordinate BkBrs (AlCls- 
type monoclinic structure) generates six-coordinate CfBrs, and 
eight-coordinate BkBrs (PuBrs-type orthorhombic structure) gener- 
ates eight-coordinate CfBrs, a previously unknown form of CfBrs. 
It was also found that the daughter Cf(III) in the BkBrs parent 
compound can be reduced to Cf(II) by treatment with He, as it can 
in pure CfBrs. 5 figures. 


1168 (DOE/ER/05031—2) Isotope effects in the solu- 
tion of gases in liquids. Progress report, November 1, 1979- 
October 31, 1980. Benson, B.B.; Krause, D. Jr. (Amherst 
Coll., MA (USA)). Sep 1980. Contract AS02-78ER05031. 
19p. NTIS, PC A02/MF AO1. 

Research under this contract provides strong evidence for 
the existence of structure in liquid water. Application of a simple 
zero-point-energy argument to our data for the isotopic fractiona- 
tion of nonpolar gases during aqueous solution shows that a dis- 
solved gas molecule may be considered to occupy a cavity with a 
size characteristic of water and independent of the size of the solute 
molecule. For a cubical cavity model for water, the length of a side 
of the cube would be approximately 6.3 A at 0°C, while a spherical 
cavity model would have a dia of 6.8 A. The isotopic measure- 
ments in addition may lead to a more consistent set of diameters for 
the solute molecules. Precise new measurements show that the iso- 
topic fractionation of nitrogen during solution is only slightly small- 
er than that for oxygen, despite the fact that the difference between 
the reciprocal masses of the 28 to 29 pair is only one-half the differ- 
ence for the 32 to 34 pair. The cavity model provides a simple 
quantitative explanation for this result. Measurements on the polar 
molecules *C'*O, “C'*O, and *C'*O do not fit the simple 
model, because of the asymmetrical distributions of their masses. 
This leads to a correlation between rotational and translational de- 
grees of freedom, which affects the energies of the ground states of 
these heteronuclear molecules as they oscillate within the cavity. 
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4008 Combustion, Pyrolysis, And High-temperature 
Chemistry 


1169 (AD—896017) Self-igniting fuels. Exploratory 
work with hydrogen peroxide as an oxidant. Kelley, T.F.; 
Kavanagh, G.M. (Massachusetts Inst. of Tech., Cambridge 
(USA). Div. of Industrial Cooperation). 15 Oct 1947. 34p. 
NTIS, PC A03/MF AO1. 

Results are reported on a large number of exploratory tests 
made to investigate the suitability of various compounds for use as 
self-igniting fuels with hydrogen peroxide. The technique involved 
the mixing of drop quantities of the prospective fuel with 90 per 
cent hydrogen peroxide. Ignition was observed visually. The first 
part of the report is concerned with attempts to find ignitable com- 
pounds and mixtures. The second part concerns attempts to form 
homogeneous fuels from compounds and mixtures found to be 
active. 


1170 (AD-A—079306) Theoretical and computational 
approach te modeling flame ignition. Interim report. Oran, 
E.S.; Boris, J.P. (Naval Research Lab., Washington, DC 
(USA)). 18 Dec 1979. 30p. NTIS, PC A03/MF AOl1. 

In this paper, time-dependent results obtained from a simpli- 
fied but nonlinear analytic similarity solution and a detailed numeri- 
cal simulation are used to study the relations between the funda- 
mental processes occurring in the very early stages of flame igni- 
tion in homogeneous premixed gases. The parameters which may 
be varied are the composition of the mixture, the initial radius of 
energy deposition R sub 0, the duration of the heating TAN SUB 
0, and the total energy deposited in the system E sub 0. The simi- 
larity solution plus the ignition delay times Tau sub c for the fuel- 
oxidizer mixture as a function of temperature can be used to calcu- 
late whether or not a given energy source is adequate to ignite the 
system. This simple procedure may then be calibrated using the 
time-dependent NRL detailed reactive flow models. The models in- 
clude the thermophysical properties of the mixture, a full chemical 
kinetics scheme, the nonlinear convection of self-consistent fluid 
dynamics and the matrix molecular diffusion coefficients for the in- 
dividual species. Results are presented for a selected mixture of H2- 
O2-N2 for two values of R sub 0 which show that a model must be 
constructed for a quench volume in order to complete the similar- 
ity solution calibration. 


1171 (AD-A—079368) Forced-convection extinction of 
the diffusion flame supported by a pyrolyzing body. Final 
report, 27 Sep 1978-31 Dec 1979. Carrier, G.; Fendell, F.; 
Feldman, P. (TRW Systems and Energy, Redondo Beach, 
CA (USA). Engineering Sciences Lab.). Oct 1979. Contract 
DCPAO1-78-C-0325. 48p. NTIS, PC A03/MF A011. 

The subsonic isobaric forced-convective flow of air past a 
pyrolyzing body outgassing combustible fuel vapor is re-examined. 
The goal is to seek a generalized approach toward establishing ap- 
proximate criteria for extinction of burning. A Shvab-Zeldovich 
formulation (incorporating, inter alia, a one-step irreversible exoth- 
ermic finite-rate chemical reaction) is adopted to describe the gas- 
phase burning of initially unmixed reactants; for specificity, a subli- 
mation model is adopted to describe the endothermic gasification at 
the surface of the (isothermal) body. Adoption of an Oseen lineari- 
zation for convective transport of heat and reactants, suitably modi- 
fied to include interfacial mass transfer, straightforwardly leads to 
the well-studied counterflow-diffusion-flame two-point-boundary- 
value problem for describing extinction of burning stabilized on any 
simple bluff body. Thus, known results for the minimum Dam- 
kohler number (ratio of forced-convective flow time to chemical- 
reaction time) compatible with vigorous burning of large-activa- 
tion-energy, large-heat-of-combustion, counterflow diffusion flames 
are applicable. 


1172 (AD-A—079523) Development of combustion diag- 
nostics and applications to turbulent combustion. Interim sci- 
entific report, 16 Feb-30 Sep 1979. Hanson, R.K.; Bowman, 
C.T. (Stanford Univ., CA (USA). Dept. of Mechanical En- 
gineering). 1979. Contract F49620-78-C-0026. 16p. NTIS, 
PC A02/MF AOl. 

Measurements with a tunable diode laser absorption system 
have been conducted in steady, fluctuating and sooting atmospher- 
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ic-pressure flames produced in either a flat flame or a slot burner. 
Parameters measured include temperature, CO species concentra- 
tion and CO spectroscopic parameters (line strengths and collision 
half widths). The measurements involve rapidly scanning the 
narrow-linewidth diode laser across individual vibration-rotation 
lines in the fundamental band of CO at 4.6 microns to record fully- 
resolved absorption line profiles in times as short as 100 microse- 
conds. A conventional microprobe sampling system has been used 
to monitor CO and CO2 concentrations to enable comparisons be- 
tween laser-based and conventional probe-based measurements; 
thermocouples have been used to allow comparisons with laser- 
based temperature measurements. Results in fuel-rich flames show 
good agreement between the laser-based and probe-based measure- 
ments. Work is in progress to extend the measurements to fuel lean 
stoichiometries. Work has progressed on assembly and checkout of 
a new facility for studies of the dynamics of fluctuating or turbulent 
combustion flows. The facility generates a two-dimensional shear 
flow which will be used to study the coupling between fluid dy- 
namic and chemical processes in a turbulent mixing layer. 
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1173 (DOE/TIC—11293) Ceramic heat pipe develop- 
ment. Quarterly report, April 1, 1980-June 30, 1980. Merri- 
gan, M. (Los Alamos Scientific Lab., NM (USA)). Sep 
1980. Contract W-7405-ENG-36. 10p. NTIS, PC A02/MF 
AOl. 

Progress in research on ceramic heat pipes to be used in 
high temperature environments such as fluidized coal beds or proc- 
ess furnace flue gases is reported. The procurement of ceramic 
tubes such as graphite-core SiC CVD-coated tubes with CVD 
tungsten liners and CNTD-coated Mo tubes is progressing. Materi- 
als compatibility studies continued. Economic evaluations were 
made. Test facilities have been designed and are being fabricated. 
(LCL) 


1174 (SAND—80-1954C) Design and operation of the 
Sandia Pilot Plant. Morris, M.E. (Sandia National Labs., Al- 
buquerque, NM (USA)). 1980. Contract AC04-76DP00789. 
35p. (CONF-800964—3). NTIS, PC A03/MF A0O1. 

From National symposium on the use of cesium-137 to proc- 
ess sludge for further reduction of pathogens; Denver, CO, USA (3 
Sep 1980). 

An 8 ton/day dry sewage sludge irradiator was designed and 
constructed at Sandia National Laboratories in the last half of 1977 
and in 1978; and was charged with '*7Cs and made operational in 
the spring of 1979. The design of the major subsystems of the irra- 
diator is described. Subsequent operational experiences are also 
summarized. 


1175 (TAC-HP—80-002) Heat pipe technology: a bib- 
liography with abstracts. Quarterly update, April-June 1980, 
Srinivasan, R.; Feldman, K.T. Jr. (eds.). (New Mexico 
Univ., Albuquerque (USA). Technology Application 
Center). Aug 1980. 80p. Technology Application Center, 
Univ. of New Mexico, Albuquerque. 

This is the second quarterly update for 1980 in the Heat Pipe 
Technology Bibliographic Series. In addition to the abstract and 
bibliographic data for each item, the following indexes are pro- 
vided: authors; title/keywords; and patents by number, author or 
permuted title. This quarter contains a large number of citations on 
heat pipe applications in energy conservation and also in solar 
energy systems. 


1176 (UCRL—52960-3) Technology of machine tools. 
Volume 3. Machine tool mechanics. Tlusty, J. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Oct 
1980. Contract W-7405-ENG-48. 441p. NTIS, PC A1l9/MF 
A0l. 
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The Machine Tool Task Force (MTTF) was formed to char- 
acterize the state of the art of machine tool technology and to iden- 
tify promising future directions of this technology. This volume is 
one of a five-volume series that presents the MTTF findings; re- 
ports on various areas of the technology were contributed by ex- 
perts in those areas. 


1177 (Y—2198) Diamond-turning tool setting by inter- 
ferogram analysis. Rasnick, W.H.; Yoder, R.C. (Oak Ridge 
Y-12 Plant, TN (USA)). 22 Oct 1980. Contract W-7405- 
ENG-26. 23p. NTIS, PC A02/MF AO1. 

A method was developed to establish a numerically con- 
trolled tool path with respect to the work spindle centerline. Par- 
ticularly adapted to the diamond turning of optics, this method is 
based upon interferogram analysis and is applicable to the establish- 
ment of the work spindle centerline relative to the tool path for any 
center-turned optic having a well-defined vertex radius of curva- 
ture. The application reported is for an f/2 concave spherical 
mirror. 


1178 Method and apparatus for classifying solids and 
transporting solids-laden fluid . Blake, L.; James, J.; Surber, 
O.; Womeldorph, D. (to Phillips Petroleum Co). US Patent 
4,213,856. 22 Jul 1980. Filed date 1 Dec 1978. vp. 

A description is given of an apparatus for classifying solids 
and transporting a solid-laden fluid comprising: at least one elongat- 
ed tubular fluid transport means of circular cross section having an 
inlet end and a discharge end and adapted to transport a solids- 
laden fluid therethrough; and at least one screening means mounted 
adjacent said inlet end of said transport means, having a plurality of 
square Openings whose diagonal dimension is substantially equal to 
the internal diameter of said fluid transport means and adapted to 
screen out and prevent the passage into said fluid transport means 
of solids having a maximum dimension capable of plugging said 
fluid transport means and to pass therethrough said fluid containing 
solids having a maximum dimension incapable of plugging said fluid 
transport means. 


1179 (AD—922382) Design and development of cryogen- 
ic turbo refrigerator systems. Final report, 17 Oct 1972-30 
Mar 1974 on Phase C. Colyer, D.B.; Fleming, R.B.; Marx, 
H.E.; Oney, W.R.; Terbush, R.K. (General Electric Co., 
Schenectady, NY (USA). Mechanical Engineering Lab.). 
Apr 1974. Contract F33615-71-C-1003. 225p. NTIS, PC 
A10/MF AOl. 

This Phase C final technical report describes the analysis, 
design, and manufacturing work directed toward the advanced de- 
velopment of a miniature cryogenic turbo refrigerator for cooling 
infrared sensors, superconducting elements, and electronic devices. 
An important goal of the program is the demonstration of long life 
(30,000 hours) and maintenance-free operation, with a 5000-hour 
endurance test. The refrigeration requirement for the turbo refrig- 
erator is: 1.5 watts at 12 K; and 40.0 watts at 60 K. During this 
report period, the design of the components and the complete 
system has been completed. Manufacture and final testing of the 
cryogenic heat exchanger was completed, and substantial testing 
has been conducted with the cryogenic turboalternators. Most of 
the parts of the centrifugal compressors are near completion. From 
the analysis, design studies, and tests conducted to date, it is con- 
cluded that the long-life, cryogenic turbo refrigerator system can be 
constructed to satisfy contract goals with respect to input power 
levels. 


1180 (AD-A—080919) The effect of a saturated shield 
design on the design, weight, and performance of supercon- 
ductive acyclic machinery. Interim report. Green, G. (Naval 
Ship Research and Development Center, Annapolis, MD 
(USA)). 29 Jun 1979. 36p. NTIS, PC A03/MF AOI. 

The estimated weight advantage of designing a supercon- 
ducting homopolar acyclic machine with a saturatedd magnetic 
shield is presented, and the possible power or flux loss due to the 
saturation of the iron is reported. A method of estimating the mag- 
netic field at 15.23 centimeters from the saturate magnetic shield is 
shown in addition to indicating how the fields at large distances 
vary for hexapole and quadrupole designs. 
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1181 (BNL—28375) Bend strain tolerances of a NbsSn 
conductor proposed for use in the fusion energy pro- 
gram. Luhman, T.; Welch, D.O.; Suenaga, M. (Brookhaven 
National Lab., Upton, NY (USA)). 1980. Contract AC02- 
76CHO00016. Sp. (CONF-800980—18). NTIS, PC A02/MF 
AOl. 

From Applied superconductivity conference; Santa Fe, NM, 
USA (29 Sep 1980). 

Bend strain tolerances were studied on a 2869 filament 
bronze-processed NbsSn wire conductor in magnetic fields to 8 T. 
Relative values of the wire’s current transfer length to twist pitch 
were shown to influence the bend-strain tolerance. Low matrix re- 
sistivities, associated with Sn-depleted bronzes following heat-treat- 
ments of 48 h at 725°C, produce current transfer lengths less than 
the twist pitch, 10 mm. The resulting bend-strain tolerances, at 
10°? ohm.cm, are improved over those found for shorter heat- 
treatment times. Results from bend-fatigue experiments were divid- 
ed into two domains separated by the strain value required to pro- 
duce compound cracking, €/sub f//sup B/. Applied bending strains 
less than €/sub f//sup B/ were found to increase zero strain critical 
current values and this increase was independent of the number of 
fatigue cycles. When applying strains large enough to produce 
cracking in the compounds critical currents decreased from their 
asreacted values tending to reach a minimum after several fatigue 
cycles. Evidence exists for a neutral axis shift during bending and 
slight differences between tensile and bend strain tolerances are ac- 
counted for in terms of such a shift. 


1182 (UCRL—84979) Fire protection countermeasures 
for containment ventilation systems. Alvares, N.J.; Beason, 
D.G.; Bergman, W.; Ford, H.W.; Lipska, A.E. (California 
Univ., Livermore (USA). Lawrence Livermore National 
Lab.). 1980. Contract W-7405-ENG-48. 67p. (CONF- 
801038—5). NTIS, PC A04/MF A0O1. 

From 16. DOE nuclear air cleaning conference; San Diego, 
CA, USA (20 Oct 1980). 

The goal of this project is to find countermeasures to protect 
HEPA filters in exit ventilation ducts from the heat and smoke gen- 
erated by fire. Several methods for partially mitigating the smoke 
exposure to the HEPA filters were identified through testing and 
analysis. These independently involve controlling the fuel, control- 
ling the fire, and intercepting the smoke aerosol prior to its sorption 
on the HEPA filter. Exit duct treatment of aerosols is not unusual 
in industrial applications and involves the use of scrubbers, pre- 
filters, and inertial impaction, depending on the size, distribution, 
and concentration of the subject aerosol. However, when these un- 
modified techniques were applied to smoke aerosols from fires on 
materials, common to experimental laboratories of LLNL, it was 
found they offered minimal protection to the HEPA filters. Ulti- 
mately, a continuous, movable, high-efficiency prefilter using modi- 
fied commercial equipment was designed. This technique is capable 
of protecting HEPA filters over the total duration of the test fires. 
The reason for success involved the modificaton of the prefiltration 
media. Commercially available filter media has a particle sorption 
efficiency that is inversely proportional to media strength. To 
achieve properties of both efficiency and strength, we laminated 
rolling filter media with the desired properties. It is not true that 
the use of rolling prefilters solely to protect HEPA filters from fire- 
generated smoke aerosols is cost effective in every type of contain- 
ment system, especially if standard fire-protection systems are avail- 
able in the space. But in areas of high fire risk, where the potential 
fuel load is large and ignition sources are plentiful, the complication 
of a rolling prefilter in exit ventilation ducts to protect HEPA fil- 
ters from smoke aerosols is definitely justified. 


1183 Drum mix asphalt plant with fiber filter dust col- 
lector . Brock, J.; Mize, E. (to Astec Ind Inc). US Patent 
4,211,490. 8 Jul 1980. Filed date 22 Jan 1979. vp. 

A description is given of a drum asphalt plant with reduced 
airborne emission, comprising in combination: means providing a 
heated combined drying and mixing drum which is oeprative to re- 
ceive and agitate and quantity of aggregate material, so as to pro- 
duce airborne particulate material within the drum; means for sup- 
plying liquid asphalt material to said drying and mixing drum so as 
to apply asphalt material to the aggregate material within said 
drum, whereby hydrocarbon smoke particles are formed in the 
drum as a consequence of exposing the asphalt material to the heat 
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within the drum, exhaust means in communication with said drying 
and mixing drum and operative to withdraw air including the air- 
borne particulate matter and hydrocarbon smoke particles from said 
drum; air filtering means connected to receive said withdrawn air 
and having at least one porous fiber filter medium through which 
the withdrawn air is passed, so as to form on said filter member a 
dust cake of said particulate matter which absorbs said hydrocarbon 
smoke particles; means operative to remove said dust cake from 
said filter medium; and means operative to receive said removed 
dust cake, which comprises separated nonairborne particulate 
matter and absorbed hydrocarbon smoke particles, and to return 
said dust cake to said drying and mixing drum by mixing the dust 
cake with said liquid asphalt material that is supplied to said drum, 
so that the dust cake forms part of the mixture of aggregate and 
asphalt material within the drum without again becoming airborne. 


1184 Radioactive source manipulator and stowage 
device. Burton, C. (to U S Of America Navy Secretary Of). 
US Patent 4,213,646. 22 Jul 1980. Filed date 29 May 1979. 


42,836. 

A description is given of a radioactive source manipulator 
and stowage device comprising: a cylindrical body; a transversely 
disposed socket formed near one end of said cylindrical body for 
receiving a radioactive source; a cylindrical sleeve rotatably mount- 
ed on said cylindrical body; and an aperture formed in the wall of 
said sleeve whereby rotation of said sleeve to axially align said ap- 
erture with said socket will permit a radioactive source to be insert- 
ed into and removed from said socket and rotation of said sleeve to 
move said aperture out of alignment with said socket when the 
socket contains a radioactive source readies the device for manipu- 
lation and stowage. 


1185 Linear storage projector. Munro, J.; Parsons, G. 
(to Technical Operations Inc). US Patent 4,211,928. 8 Jul 
1980. Filed date 27 Nov 1978. vp. 

A description is given of a radiographic apparatus for mani- 
pulating a quantity of radioactive material between a stored posi- 
tion and a use position including a capsule of said radioactive mate- 
rial, a storage unit with means defining a passage through it, for 
storing the capsule in the passage and shielding the surrounding en- 
vironment from the stored radioactive material, and manipulating 
means connectible to said storage unit at a first end of said passage 
for moving said capsule between a stored position within the pas- 
sage and a use position outside the second end of said passage, the 
improvement comprising: a shutter mounted on said storage unit 
for slidng movement transverse to the second end of said passage 
between first and second limits, said shutter in said first limit block- 
ing said second end, said shutter having a hole through it which 
registers with said passage when the shutter is in said second limit, 
shutter-retaining means associated with said passage means adjacent 
said second end and resilient means cooperating with said retaining 
means and said storage unit for urging said retaining means to proj- 
ect an end-part toward said shutter, means in said shutter for re- 
ceiving said end-part when said shutter is in said second limit and 
thereby retaining said hole in register with said passage, and means 
coupled to said capsule for pulling said retaining means away from 
said shutter against the action of said resilient means under control 
of said manipulating means for withdrawing said end-part from said 
receiving means and thereby permitting said shutter to move 
toward said first limit. 


1186 (SAND—80-0060C) Assessment of accident ther- 
mal testing and analysis procedures for radioactive materials 
shipping package. Pope, R.B.; Yoshimura, H.R.; Hamann, 
J.E.; Klein, D.E. (Sandia National Labs., Albuquerque, NM 
(USA); Texas Univ., Austin (USA)). 1980. Contract AC04- 
76DP00789. 17p. (CONF-800723—24). NTIS, PC A02/MF 
AOl. 

From 19. national heat transfer conference; Orlando, FL, 
USA (27 Jul —- 

Portions of document are illegible. ASME Publication 80- 
HT-38. 

Currently, Type-B packages for transporting radioactive ma- 
terials are required by regulations to survive exposure to an engulf- 
ing 30-min, 800°C thermal source. This requirement is specified as 
a test, but allowances are provided to permit the requirement to be 
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met by analyses. Various test methods, including pool fires and fur- 
naces, are used when testing of packages is desired. The exposure 
of packages to pool fires, with and without wind deflectors and/or 
transportation vehicle structure is reviewed, with the goals of: (1) 
defining appropriate boundary conditions for analytically assessing 
package response in various fire environments; and (2) assessing the 
level of protection afforded by the regulations. Specific test data 
obtained with lead-shielded casks in open pool fires in both the 
United States and Japan are used to assess fire source tem 
nonuniformities, wind effects and convective and radiative coeffi- 
cients. 9 figures. 


1187 (SAND—80-0061C) Thermal analysis of HNPF 
spent fuel shipping container in torch environments. Eggers, 
P.E.; Crawford, H.L.; Trujillo, A.A.; Pope, R.B.; Yoshi- 
mura, H.R. (Ridihalgh, Eggers and Associates, Columbus, 
OH (USA); Sandia National Labs., Albuquerque, NM 
(USA)). 1980. Contract AC04-76DP00789. 7p. (CONF- 
800723—23). NTIS, PC A02/MF AOI. 

From 19. national heat transfer conference; Orlando, FL, 
USA (27 Jul 1980). 

A thermal analysis of a modified HNPF cask has been per- 
formed to predict cask temperatures in simulated torch fire environ- 
ments. A portion of this analysis also provided a basis for the modi- 
fications leading to the design of external cooling fins, a pressure 
relief valve system, a spent fuel torch fire analyses will provide 
comparison with experimentally measured temperatures of the 
HNPF cask, in torch fire environments, which will be obtained in 
the future. Scope of this study was analytical in nature and in- 
volved the use of a computer-based heat transfer analysis methods. 
Product of this study is the prediction of cask temperatures and in- 
ternal pressures under normal and torch-fire accident conditions. 
This study also involved an analysis of the torch fire literature in 
order to develop an empirically based thermal model for the torch 
environment. 8 figures, 3 tables. 


1188 (SAND—80-0085C) Assessment of LMFBR spent 
fuel shipping cask concepts for the CRBRP and the US con- 
ceptual design study. Pope, R.B.; Ortman, J.M.; Eakes, R.G.; 
Leisher, W.B.; Dupree, S.A. (Sandia National Labs., Albu- 
querque, NM (USA); Los Alamos Technical Associates, 
Inc.. NM (USA)). 1980. Contract AC04-76DP00789. 8p. 
(CONF-801115—3). NTIS, PC A02/MF AOl1. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

Study of conceptual shipping systems for for CR RP and CDS 
spent fuel has shown that systems significantly different from those 
used for LWR spent fuel will be required. In the conceptual design, 
liquid sodium was assumed to be the coolant in canisters containing 
the spent fuel assemblies, and multiple levels of containment were 
provided by canisters, an inner cask lid and an outer cask lid. Cask 
cooling at the reactor site during loading, and cooldown at the re- 
ceiving site prior to unloading are significant but tractable prob- 
lems. 


1189 (SAND—80-0761C) Post test evaluation of a fire 
tested rail spent fuel cask. Rack, H.J.; Yoshimura, H.R. 
(Sandia National Labs., Albuquerque, NM (USA)). 1980. 
Contract AC04-76DP00789. 6p. (CONF-801115—2). NTIS, 
PC A02/MF AOl1. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

Postmortem examination of a large rail-transported spent fuel 
shipping cask which had been exposed to a JP-4 fuel fire revealed 
the presence of two macrofissures in the outer cask shell. One, a 
part-through crack located within the seam weld fusion zone of the 
outer cask shell, is typical of hot cracks found in stainless steel 
weldments. The other, a through-crack, was apparently initiated 
during the formation of a copper-stainless steel dissimilar metal 
joint, with crack propagation through the cask outer shell having 
occurred during the fire-test. 8 figures. 


1190 Articulated plural well deep water production 
system. Lawson, J. (to Armco Inc). US Patent 4,211,281. 8 
Jul 1980. Filed date 22 Feb 1979. vp. 

Apparatus for subsea production of fluids through a mani- 
fold and central riser from a plurality of individual wells drilled in 
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different parts of a field in deep water, is described that is com- 
prised of: a central manifold base having flow line connectors 
thereon; an elongated boom for each well to be produced in a field, 
each boom being rigidly attached to the manifold base; a temporary 
guide base mounted to the other end of each boom for establishing 
a well site; and a flow line extending along each boom from a flow 
line connector on the central manifold base. A method of produc- 
ing well fluids from a number of individual wells drilled in different 
parts of a field located in deep water to a production platform via a 
central riser, which comprises the steps of: submerging to the ocean 
floor a subsea production apparatus which includes a central mani- 
fold base having an elongated boom for each well articulated there- 
to at one end and mounting a temporary guide base at the other 
end of the boom for establishing a well site, and a preinstalled flow 
line extending along each boom from the manifold base; landing a 
manifold section on the manifold; and landing a subsea tree on each 
temporary guide base. 


1191 Drilling string shock-absorbing tool. Anderson, C-.; 
Mason, L. US Patent 4,211,290. 8 Jul 1980. Filed date 21 
Nov 1977. vp. 

A tool is described for use in a drill string adapted to circu- 
late pumped drilling fluid to drill a well bore, said tool having util- 
ity for absorbing shock loading arising from axial movement of the 
drilling bit, said tool comprising: telescopically arranged tubular 
parts comprising an outer barrel and an inner mandrel received in 
the barrel, said parts forming an annular space between them which 
includes a deformable element chamber, said parts being movable 
longitudinally relative to each other; means at the outer ends of the 
parts for threadably connecting them into the drill string whereby 
the tool forms part of the drill string; means carried by the parts for 
limiting their relative longitudinal movement; said parts comprising 
means connecting them so that they rotate together but may move 
longitudinally relative to each other; solid resilient deformable ele- 
ment means disposed in the chamber and extending substantially 
throughout its length, said element means having a spring rate of 
less than 100,000 pounds per inch and being substantially out of 
contact with the adjacent barrel or mandrel side wall which is 
movable by the axial movement of the drilling bit, whereby said 
element means, in use, experiences throughout its length substantial- 
ly the total axial shock load; a pair of opposed compression means, 
one such means being carried by the mandrel and extending into 
the chamber adjacent one end thereof, the other such means being 
carried by the barrel and extending into the chamber adjacent the 
other end thereof, said compression means being operative to act 
against the ends of the element means; a body of operating liquid 
disposed in the space together with the element means; seal means 
disposed in the space above and below the chamber for sealing that 
portion of the space between said seal means against the entry of 
well bore drilling fluid thereinto; and means for pressurizing the op- 
erating liquid. 


1192 Drill fluid powered hydraulic system. Kellner, J. 
(to Smith International Inc). US Patent 4,211,291. 8 Jul 
1980. Filed date 6 Mar 1978. vp. 

A rotary drill shaft driving system is decribed that is adapted 
to be connected to drill pipe providing a source of drill fluid to the 
system and useful for rotating a drill shaft having a bit connected at 
one end of the shaft, through the use of drill fluid supplied to said 
system, comprising: a motor driven by hydraulic fluid flowing in 
only one direction and connected to such shaft means for rotation 
of such shaft; drive means for supplying said hydraulic fluid flow- 
ing in said one direction; actuation means adapted to receive drill 
fluid from said source and responsive to flow of said drill fluid for 
actuating said drive means; and coordination means responsive to 
rotation of such shaft for synchronizing flow of drill fluid to said 
actuation means with supply of hydraulic fluid to said drive means, 
said drive means including: first supply means for holding and sup- 
plying only a fixed amount of said hydraulic fluid, and a first valve 
actuated by said coordination means for causing said flow of said 
fixed amount of said hydraulic fluid to be substantially smooth and 
unidirectional; said first supply means being in fluid flow communi- 
cation with said first valve, said actuating means including: recipro- 
cating sealed piston means, second supply means for receiving and 
supplying a fixed amount of said drill fluid, said piston means being 
located between said first and second supply means; and a second 
valve actuated by said coordination means and in fluid flow com- 
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munication with said source of drill fluid and said second supply 
means, said second valve including an outlet and means for con- 
verting such discrete amounts of such drill fluid to a continuous 
flow of such drill fluid at said outlet. 


1193 Borehole angle control by gage corner removal ef- 
fects . Evans, R. US Patent 4,211,292. 8 Jul 1980. Filed date 
27 Jul 1978. vp. 

A method is described for controlling the angle of advance- 
ment of a borehold formed in material by a rotary drill bit having 
cutting elements for cutting the material and defining an axially ex- 
tending cylindrical sidewall of the borehole, a drill face of the bore- 
hole extending essentially transversely with respect to the sidewall 
and a gage corner of the borehole extending circumferentially from 
the drill face radially outward at an inclination to the cylindrical 
sidewall comprising operations of: continuously rotating said drill 
bit with the cutting elements in contact with the material, and si- 
multaneously during at least one complete drill bit revolution re- 
moving a different amount of material over a preselected partial arc 
of the circumference of the gage corner than the amount of materi- 
al removed over the remaining partial arc of the circumference of 
the gage corner, and controlling the borehole advancement angle 
predominantly by interacting cutting elements of said drill bit with 
the material defining the whole gage corner circumference. 


1194 Variable orifice sleeve valve hydraulic jar tool. 
Blanton, J. (to Dresser Industries Inc). US Patent 4,211,293. 
8 Jul 1980. Filed date 21 Feb 1979. vp. 

A hydraulic jar tool is described that is connectable to drill 
string components, comprising: an outer mandrel having one end 
attachable to a drill string component; an inner mandrel extending 
into said outer mandrel and having an end portion attachable to a 
drill string component, said outer and inner mandrels having a 
splined connection permitting non-rotative reciprocating movement 
of said mandrels; an anvil and hammer means for producing a jar- 
ring action; means forming a substantially confined annular working 
fluid chamber between said outer and inner mandrels for reception 
of a working fluid; a sleeve in said chamber slidingly mounted be- 
tween said outer mandrel and said inner mandrel; said sleeve 
having a restricted fluid passage extending therethrough; an adjust- 
able orifice plate that connects with said fluid passage; a multiplic- 
ity of restricted ofirice passages in said plate of different sizes to 
provide an adjustable fluid passage past said sleeve; and means for 
rotating said orifice plate to provide a fluid passage past said sleeve. 


1195 Rock drill bit lubrication system . Johansson, C. 
(to SKF Ind Trading and Development Co B V (Nether- 
lands)). US Patent 4,211,453. 8 Jul 1980. Priority date 12 
Apr 1976, Netherlands, vp. 

A drill bit is described that includes a body part, a first 
chamber in said body part for containing a fluid lubricat under 
pressure higher than atmosphere during operation of the drill bit, at 
least one bit segment extending from said body part, a generally 
conical cutting element mounted on said bit segment and freely ro- 
tatable thereon thus forming a cutting element assembly, the im- 
provement in combination therewith, wherein: said bit segment 
iclujdes an annular part having inner and outer circumferential 
bearing surfaces, said conical cutting element has corresponding 
bearing surfaces adjacent those of said annular part thereby forming 
two pairs of bearing surfaces defining first and second raceways, 
the second raceway being radially outward of the first raceway, 
said second raceway further includes a plurlaity of ball bearing ele- 
ments distributed therein, this second raceway and ball bearing ele- 
ments forming a locking bearing for retaining said conical cutting 
element coupled to said annular part of said bit segment, said cut- 
ting element assembly further comprising a plurality of rolling bear- 
ing elements distributed in said second raceway forming an inner 
bearing, and lubrication mens for lubricating said raceways and 
bearing elements therein. 


1196 Earth boring tool with improved inserts . Dill, H.; 
Scales, S. (to Hughes Tool Co). US Patent 4,211,508. 8 Jul 
1980. Filed date 13 Feb 1976. vp. 

A description is given of an improved earth boring tool of 
the type having at least one sintered tungsten carbide insert with a 
substantially cylindrical retaining surface interferringly secured to 
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the wall of a retaining hole, the improvement comprising said re- 
taining surface roughened such that in any lineal increment of at 
least 010 inch, there are at least three asperities at least 0.001 in ch 
long and at least 0.00005 inch deep when measured with a stylus 
point with a 0.00005 inch radius. An improved method of retaining 
tungsten carbide inserts in an earth boring tool, said method com- 
prising the steps of: drilling and reaming a plurality of holes in se- 
lected locations on the earth boring tool; sintering a plurality of 
tungsten carbide inserts with a binder selected from the group con- 
sisting of cobalt, nickel or iron; grinding a substantially cylindrical 
wall surface on the inserts that are nominally larger in diameter 
than the drilled and reamed holes; roughening the wall surface of 
the inserts such that any lineal increment of at least 0.010 inch has 
at least three asperities which are at least 0.001 inch long and at 
least 00005 inch deep when measured with a stylus point with a 
0.00005 inch radius; and forcing the inserts interferringly into the 
mating drilled and reamed holes. 


4203 Lasers 


1197 (AD—845184) Synchronous amplitude modulation 
of a multimode ring laser. Buholz, N.E. (Stanford Univ., CA 
(USA). Microwave Lab.). Aug 1968. Contract F33615-67-C- 
1245. 116p. NTIS, PC A06/MF AO! 

The work is concerned with theoretical and experimental 
properties of a He-Ne ring laser which has internal amplitude mod- 
ulation. The modulation causes the light waves to travel as two op- 
positely directed pulses. This scheme was conceived in order to im- 
prove the lower limit of rotation rate sensing of the ring laser by 
reducing the interaction between counter-rotating waves. The ex- 
pected improvement would occur because the two pulses would 
overlap only over limited portions of the ring perimeter, and hence 
interactions would occur only in the neighborhood of these pulse 
crossing positions. To obtain counter-rotating pulses, the ring laser 
is operated so that numerous axial modes oscillate simultaneously, 
one set corresponding to each direction, and the modulator fre- 
quency is chosen to be near the axial mode interval or a multiple 
thereof. Certain gain and refractive effects associated with the satu- 
ration of the active medium were observed when the ring laser was 
operated in this manner. Explanations of these effects were ob- 
tained using a simple model of the time variation of the population 
inversion of the active medium. A model accounting for the pres- 
ence of internal reflections was also included. The experimentally 
observed behavior of the system was compared to the predictions 
of these models. 


1198 (AD—918880) High average power diode laser illu- 
minator. Phase 1/Phase 2. Final report, 2 Apr-16 Nov 1973. 
Ludwig, E.D.; Eros, S. (IBM Federal Systems Div., Gaith- 
ersburg, MD (USA)). Mar 1974. Contract F33615-73-C- 
1240. 70p. NTIS, PC A04/MF AOl1. 

The Phase I effort was directed toward verification of cryo- 
genic laser diode optic technology for optical throughputs of more 
than one watt average power per fiber. In the test model, 17 diode 
module/fiber units out of a complement of 28 were operated simul- 
taneously; the bundled fibers formed a 60 by 80 mil source which 
emitted 21 watts at 9 per cent duty factor through an f 1.6 optical 
system. The test model circular array configuration imposes disad- 
vantages during fabrication which prevents successful operation of 
the full complement of module/fiber units. The Phase II task con- 
sisted of design studies and experiments to evolve a linear laser 
diode fiber optic array. An electrical analog model of the array 
thermal resistance path was constructed to experimentally solve the 
three-dimensional heat flow problem. A Gallium-Indium eutectic 
solder which is a liquid at room temperature was developed to pro- 
vide a high conductivity interface material. Conceptual array de- 
signs were examined for modularity, ease of fabrication, and repair- 
ability. Sub-array tests using extruded optical quality fibers indicat- 
ed potential fiber melting due to the insulating vacuum surrounding 
the array. A theoretical analysis of fiber cooling using a nitrogen 
gas filled array chamber showed a marked advantage for gas- 
cooled fibers. The proposed final design is a linear, modular array 
using equal length metallized fibers in a gas-filled chamber. The 
source size is 66 x 66 mils using 30 diode/fiber units on 15 modules. 


1199 (AD-A—079033) Exciplex laser kinetics. Final 
technical report, 1 Mar 1978-29 Sep 1979. Duzy, C.; Jacob, 
J.H.; Mandl, A.; Medhekar, A.K.; Parks, J.H. (Avco-Ever- 
ett Research Lab., Everett, MA (USA)). Nov 1979. Con- 
tract N00014-78-C-0334. 44p. NTIS, PC A03/MF AOl1. 

This contract was undertaken to obtain useful kinetic infor- 
mation necessary to evaluate various laser candidates with regard 
to their application as efficient, scalable laser systems. Historically, 
our approach at AERL involved developing a kinetic data base 
using as input the results of small-scale experiments and theoretical 
calculations, followed by laser code modeling of medium-scale laser 
experiments. In this way, a reliable, accurate model for the KrF* 
laser (249 nm) has evolved. Under this contract, kinetic information 
on XeF* (351 nm) HgCl* (558 nm), HgBr* (502 nm), ArF* (193 
nm) as well as KrF* was collected. This includes heavy particle 
quenching of HgX*, three-body quenching of various rare gas ha- 
lides and an experimental determination of the heterogeneous reac- 
tions producing HgCl2. 


1200 (AD-A—079529) Automating the E-beam laser lab- 
oratory. Interim report. De Biase, R.G. (Aerospace Corp., 
El Segundo, CA (USA)). 30 Nov 1979. Contract F04701-79- 
C-0080. 27p. NTIS, PC A03/MF AOl1. 

Experiments conducted in the E-beam Laser Laboratory re- 
quire the setting of gas flows, pressures, and voltages in a timed se- 
quence, with a variety of sensors monitoring the system. The report 
describes the use of a CROMEMCO microcomputer and other 
hardware, and details a BASIC program that senses and displays 
process variables digitally, reads in process parameters interactive- 
ly, acquires data during an experiment, and computes and prints out 
test conditions and results. 


1201 (DOE/DP/40096—1) Investigation on the damage 
threshold of films coated on various silicate, fluorophosphate 
and phosphate laser glasses. Final report, January 1, 1979- 
August 29, 1980. Nakajima, Y.; Izumitani, T. (Hoya Corp., 
Tokyo (Japan); Hoya Optics U.S.A., Inc., Menlo Park, CA). 
1980. Contract AC08-79DP40096. 27p. NTIS, PC A03/MF 
AOl. 


Effects of substrate laser glass on the damage threshold and 
adhesion of dielectric films has been studied in order to improve 
the damage threshold. The study is divided into two parts: the first 
part dealing with four types of laser glass, LSG-91H silicate, LHG- 
8 phosphate, P-1 phosphate and LHG-10 fluorophosphate; the 
second part dealing with twenty-six glasses with systematically 
modified compositions in three glass systems, silicate, phosphate 
and fluorophosphate. 


1202 (PB—80-803273) Hydrogen fluoride and deuterium 
fluoride lasers. Volume 2. 1976-1979 (a bibliography with ab- 
stracts). Report for 1976-79. Carrigan, B. (National Techni- 
cal Information Service, Springfield, VA (USA)). Dec 1979. 
160p. NTIS PC NO1/MF NO1. 

The chemical reactions, molecular interactions, kinetics, and 
quantum mechanics in hydrogen fluoride and deuterium fluoride 
laser development are cited. Studies on excitation, optical equip- 
ment, gas mixtures, and window materials for these’ lasers are in- 
cluded. The spectral output, power, efficiency, applications, and 
performance of HF and DF lasers are also covered. (This updated 
bibliography contains 160 abstracts, 18 of which are new entries to 
the previous edition.) 


1203 (PB—80-803612) Gallium arsenide lasers (a bib- 
liography with abstracts). Report for 1964-nov 79. Carrigan, 
B. (National Technical Information Service, Springfield, 
VA (USA)). Jan 1980. 202p. NTIS PC NO1/MF NOI. 

The report covers the design, development, and applications 
of gallium arsenide lasers. Studies on band theory, optical modula- 
tors, emission spectra, optical pumping, tuning, and efficiency of 
these lasers are included. (This updated bibliography contains 195 
abstracts, 22 of which are new entries to the previous edition.) 


1204 (UCRL—15271) High average power frequency 
doubled Nd:YAG lasers. (Hughes Aircraft Co., Culver City, 
CA (USA)). Dec 1979. Contract W-7405-EN-48. 33p. 
NTIS, PC A03/MF AOl1. 
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During the course of this Lawrence Livermore Laboratory 
contract substantial progress was made in understanding and confi- 
guring the high average power frequency-doubled Nd:YAG laser 
system. A bright, reliable, and stable laser with 850 h running time 
was built, the nonlinear heating mechanism in LiNbO; was isolated, 
quantified, and analyzed, effective oven design guidelines formal- 
ized, and hands-off operation with average controlled power dem- 
onstrated in a new optical configuration. The proposed thermal 
model was quantitatively verified, and a new thermal mode of op- 
eration allowed stable long-term system operation without compli- 
cations of electro-optic tuning. In addition, a simple method has 
been proposed and analyzed for increasing both the efficiency and 
output power from a single Nd:YAG laser system without the need 
for an extensive research or development program. 


1205 Lossless, passive isolator for optically pumped far- 
infrared lasers. Mansfield, D.K.; Semet, A.; Johnson, L.C. 
(Princeton University, Plasma Physics Laboratory, Prince- 
ton, New Jersey 08544). DE-AC02-76-CH03073. Appl. Phys. 
Lett.; 37: No. 8, 688-690(15 Oct 1980). 

A lossless, passive technique which isolates the pump and 
the far-infrared cavities in an optically pumped far-infrared laser 
system has been applied successfully. The isolator consists of a po- 
larizer and a quarter-wave plate. Pumping is accomplished with a 
circularly polarized beam, and the resulting circular polarization of 
the far-infrared output stability without sacrifice of either power or 
mode quality. 


1206 Fabrication of injection lasers utilizing epitaxial 
growth and selective diffusion . Abbey, W.; Lovelace, D.; 
Thompson, G. (to ITT Industries Inc). US Patent 4,213,808. 
22 Jul 1980. Priority date 1 Apr 1977, United Kingdom of 
Great Britain and Northern Ireland (UK), vp. 

a method of making a double heterostructure injection laster 
of iii-v material, the method including the steps of: forming by epi- 
taxial growth a double heterostructure wherein an active layer of 
semiconductor material is sandwiched between upper and lower 
layers of higher bandgap semiconductor material, and wherein the 
upper layer is provided with a p-n junction dividing a lower part 
having the same conductivity type as that of the active layer and 
the lower layer from an upper part having the opposite conductiv- 
ity type; growing a layer of semiconductor material of the opposite 
conductivity than that of the upper part on upper layer, thereby 
producing a p-n junction which restricts current flow upon being 
reverse biased during the operation of the laser; delineating a stripe 
on the upper surface of the semiconductive material; and diffusing 
through said stripe a conductivity type determining dopant of the 
type opposite that of the acive layer and of greater mobility than 
that used in the provision of the three layers of the heterostructure 
until the region of the p-n junction underlying the strip is translated 
downwardly halting at the heterojunction between the active layer 
and the lower layer. 


1207 High energy electron beam driven laser . Daugh- 
erty, J.; Jacob, J.; Mangano, J. (to Avco Everett Res Labs 
Inc). US Patent 4,211,983. 8 Jul 1980. Filed date 1 May 
1978. vp. 

A description is given of a method of producing stimulated 
emission of radiation from a lasable gas disposed in a working 
region in a cavity having an optical axis and imperforate walls for 
confining said gas and comprising part of a gas laser, the steps com- 
prising: (A) providing a gaseous lasable medium in said cavity; (B) 
generating exterior of said cavity a broad area electron beam 
having a current density sufficient to generate a self-induced mag- 
netic field effective to cause pinching of said electron beam, said 
electron beam being at least in part effective to provide a popula- 
tion inversion sufficient to support said stimulated emission of radi- 
ation; (C) introducing said broad area electron beam into said 
cavity through a wall thereof transverse to said optical axis; and 
(D) establishing a guiding magnetic field havig disposed substantial- 
ly within it said broad area electron beam, said guiding magnetic 
field further having a vector substantially parallel to and coincident 
with the direction of said electron beam and an intensity greater 
than that of said self-induced magnetic field. 
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4204 Heat Transfer And Fluid Flow 


REFER ALSO TO CITATION(S) 1002 


1208 (K/CSD/INF—79/16) Finite element formulation 
of the two-dimensional nonlinear inverse heat conduction 
problem. Bass, B.R.; Ott, L.J. (Union Carbide Corp., Oak 
Ridge, TN (USA). Nuclear Div.). 1980. Contract W-7405- 
ENG-26. 14p. (CONF-800804—33). NTIS, PC A02/MF 
AOl. 

From ASME century 2 emerging technology conference; 
San Francisco, CA, USA (10 Aug 1980). 

The calculation of the cules temperature and surface heat 
flux from measured temperature transients at one or more interior 
points of a body is identified in the literature as the inverse heat 
conduction problem. Heretofore, analytical and computational 
methods of treating this problem have been limited to one-dimen- 
sional nonlinear or two-dimensional linear material models. An in- 
verse solution technique applicable to the two-dimensional nonlin- 
ear model with temperature-dependent thermophysical properties is 
presented. This utilizes a finite element heat conduction model and 
a generalization of Beck’s one-dimensional nonlinear estimation pro- 
cedure. The formulation is applied to the cross section of a compos- 
ite cylinder with temperature-dependent material properties. Results 
are presented to demonstrate that the inverse formulation is capable 
of successfully treating experimental data. An important feature of 
the method is that small time steps are permitted while avoiding 
severe oscillations or numerical instabilities due to experimental 
errors in measured data. 


1209 (SAND—80-8617) Impulsively started incompress- 
ible turbulent jet. Witze, P.O. (Sandia Labs., Livermore, CA 
(USA)). Oct 1980. Contract AC04-76DP00789. 15p. NTIS, 
PC A02/MF AOl1. 

Hot-film anemometer measurements are presented for the 
centerline velocity of a suddenly started jet of air. The tip penetra- 
tion of the jet is shown to be proportional to the square-root of 
time. A theoretical model is developed that assumes the transient 
jet can be characterized as a spherical vortex interacting with a 
steady-state jet. The model demonstrates that the ratio of nozzle 
radius to jet velocity defines a time constant that uniquely charac- 
terizes the behavior and similarity of impulsively started incom- 
pressible turbulent jets. 


1210 Method and means for distributing gas along an 
extended inlet portion of gas treatment means. Wyatt, J. (to 
Lodge-Cottrell Ltd (United Kingdom)). US Patent 
4,213,766. 22 Jul 1980. Priority date 5 May 1978, United 
Kingdom of Great Britain and Northern Ireland (UK), vp. 

A description is given of a method of distributing gas flow 
along an extended inlet portion of gas treatment means, which inlet 
portion extends transversely to a longitudinal axis of the gas treat- 
ment means and to which inlet portion gas for the treatment is con- 
ducted in turbulent flow by a conduit which is at an angle to the 
longitudinal axis of the gas treatment means, wherein a first conduit 
wall portion extends to an upstream region of the inlet portion and 
a second conduit wall portion extends at an acute angle to said lon- 
gitudinal axis to a downstream region of the inlet portion; the im- 
provement wherein the thickness of the turbulent zone of the gas 
boundary layer on the second wall portion is increased so as to 
urge the gas towards the upstream region of the inlet by aerody- 
namic spoiler means comprising a plurality of projections provided 
on the second wall portion adjacent to the inlet portion. Gas treat- 
ment plant comprising: (A) gas treatment means having an ex- 
tended inlet portion transverse to a longitudinal axis of the gas 
treatment means; (B) conduit means for conducting gas to the inlet 
portion and being at an angle to the longitudinal axis of the gas 
treatment means, the conduit means having a first conduit wall por- 
tion extending to an upstream region of the inlet portion and a 
second conduit wall portion extending at an acute angle to said lon- 
gitudinal axis and extending to a downstream region of the inlet 
portion; and (C) aerodynamic spoiler means on the second wall 
portion adjacent to the inlet portion for enhancing even distribution 
of the gas flow across the inlet portion, said spoiler means compris- 
ing a plurality of projections each having a substantial linear dimen- 
sion transversely of said longitudinal axis. 
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1211 Method for the transfer of heat . Koppl, F. US 
Patent 4,213,830. 22 Jul 1980. Priority date 23 Sep 1976, 
German, Federal Republic of (F.R. Germany), vp. 

A method is described for the transfer of heat in a system 
from a heat exchanger containing a fluid heating medium function- 
ing as a heat source to at least one heat consuming unit operated at 
temperatures above 100°C and using waste water as a heat transfer 
medium, said method comprising steps of: providing a high pres- 
sure section and low pressure section in said system and evaporat- 
ing a portion of the waste water into steam in said high pressure 
section of said system by indirect heat exchange with said fluid 
medium; separating the steam from the non-evaporated portion of 
the concentrated liquid waste water and the non-volatile impurities 
contained therein; transferring heat by indirect heat exchange from 
the separated steam to the heat consuming unit; condensing the 
steam into condensate suitable for industrial use diverting at least 
some of the pressurized steam for use in another part of the system 
when either or both of the following conditions occur: (1) the heat 
requirements of the heat consuming unit is reduced and (2) the 
waste water production is increased; returning the condensate from 
said heat consuming unit to said low pressure section and transfer- 
ring the residual heat of said returned condensate by indirect heat 
exchange to evaporate a further portion of the waste water into 
steam; and separating the steam evaporated from said further por- 
tion of the waste water from the remaining non-evaporated portion 
of the waste water. 


1212 Internal cooling of heat exchanger tubes. Choj- 
nacki, D.; Huebner, S.; Mayers, R. (to Midland-Ross Corp). 
US Patent 4,211,088. 8 Jul 1980. Filed date 13 Dec 1978. 


vp. 

A description is given of a method of injection of cooling 
media into a heat exchanger tube which comprises: injecting a con- 
trolled flow rate of gas into the heat exchanger tube; spraying a 
controlled flow rate of a fluid mist into each heat exchanger tube 
while maintaining a controlled gas flow rate into the heat exchang- 
er tube; injecting a controlled flow rate of liquid into each heat ex- 
changer tube. 


4205 Materials Testing 


1213 (AD-A—079445) Underwater nondestructive test- 
ing of ship hull welds. Final report. Youshaw, R.; Dyer, C. 
(Ship Structure Committee, Washington, DC (USA)). Sep 
1979. 32p. NTIS, PC A03/MF AOl1. 

Techniques are presented whereby nondestructive testing of 
hull butt welds can be accomplished underwater. Radiography, ul- 
trasonic inspection, and magnetic particle testing are discussed in- 
cluding the modifications necessary for underwater applications. In 
all cases, trained divers are required. 


1214 (CONF-800927—3) Quality assurance in a large 
research and development laboratory. Neill, F.H. (Oak Ridge 
National Lab., TN (USA)). 1980. Contract W-7405-ENG- 
26. 9p. NTIS, PC A02/MF AOI. 

From 7. annual national energy division conference; Hous- 
ton, TX, USA (29 Sep 1980). 

Developing a quality assurance program for a large research 
and development laboratory provided a unique opportunity for in- 
novative planning. The quality assurance program that emerged has 
been tailored to meet the requirements of several sponsoring orga- 
nizations and contains the flexibility for experimental programs 
ranging from large engineering-scale development projects to 
bench-scale basic research programs. 


4206 Safety Engineering 


1215 (K-BD—904) Seismic design of nonreactor nuclear 
facilities. Beavers, J.E. (Oak Ridge Gaseous Diffusion Plant, 
TN (USA)). 1980. Contract W-7405-ENG-26. 8p. (CONF- 
800919—5). NTIS, PC A02/MF AOl. 

From 7. world conference on earthquake engineering; Istan- 
bul, Turkey (8 Sep 1980). 

The state-of-the-art for seismic design of nonreactor nuclear 
facilities is discussed. Both safety and economic aspects and trends 
of uranium enrichment plants are emphasized. 
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4208 Electronic Circuits And Devices 


REFER ALSO TO CITATION(S) 609, 1288, 1784 


1216 (BDX—613-2488) Miulti-transducer dummy unit 
evaluation of polystyrene bead foam as an encapsulant for 
electronic packages. Swanson, G.D. (Bendix Corp., Kansas 
City, MO (USA)). Sep 1980. Contract AC04-76DP00613. 
57p. NTIS, PC A04/MF AO1. 

A dummy electronic assembly without electronic compo- 
nents was used to measure loadings and deflections caused by 0.2, 
0.3, 0.4, 0.5 and 0.6 g/cm®* densities of polystyrene bead foam 
during fusion and thermal cycling. Previously developed and 
proven transducers showed that the lower three densities caused 
low and safe loads and deflections, but that the highest two densi- 
ties must be used with care for fragile electronic components. 


1217 (ORNL/SUB—33200/3) Development program for 
a 200 kW, CW gyrotron. Quarterly report No. 3, January- 
March 1980. Arnold, K.W.; Tancredi, J.J.; Caplan, M.; Ha, 
K.W.; Birnbaum, D.N.; Weiss, W. (Hughes Aircraft Co., 
Torrance, CA (USA). Electron Dynamics Div.). 1980. Con- 
tract W-7405-ENG-26. 61p. NTIS, PC A04/MF AOl1. 

The objective of this program is the design and development 
of a millimeter-wave device to produce 200 kW of continuous- 
wave power at 60 GHz. The device, which will be a gyrotron os- 
cillator, will be compatible with power delivery to an electron-cy- 
clotron plasma. Smooth control of rf power output over a 17 dB 
range is required, and the device should be capable of operation 
into a severe time-varying rf load mismatch. The duration of the 
program is 36 months, to encompass the building and test up to 
twelve devices. The magnetron injection gun is well understood 
and allows the user of the extraction anode (as well as cathode tem- 
perature variation) to vary the rf power out. At least two design 
approaches will be taken with respect to the collector, which has to 
be able to dissipate over 560 kW in underpressed operation. Fabri- 
cation and processing of prototype devices will proceed in parallel. 


1218 (SAND—80-0834C, pp 73-76) Development of in- 
tegrated thermionic circuits for high-temperature applications. 
McCormick, J.B.; Wilde, D. (Los Alamos Scientific Lab., 
NM). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

A class of devices known as integrated thermionic circuits 
(ITCs) is described that is capable of extended operation in ambient 
temperature as hot as 500°C. The evolution of the ITC concept is 
discussed. A set of practical design and performance equations is 
demonstrated. Recent experimental results are discussed in which 
both devices and simple circuits have successfully operated in 
500°C environments. 


1219 (SAND—80-1733) Generalized free-space equation 
for computation of power transferred between two antennas. 
Axline, R.M. Jr. (Sandia National Labs., Albuquerque, NM 
(USA)). Sep 1980. Contract AC04-76DP00789. 34p. NTIS, 
PC A03/MF AOl1. 

A free-space, radio-frequency communications link over 
which antenna A/sub t/ transmits and antenna A/sub r/ receives is 
defined. The two antennas are stationary, but they may be oriented 
with respect to one another in any way one chooses. For this link, 
a generalized free-space equation is derived that one can use to ex- 
actly compute power transferred between A/sub t/ and A/sub r/. 
The form of the generalized equation is very similar to that of the 
normal free-space equation; however, to account for polarization 
characteristics of the antennas, the product-gain term (G/sub t//G/ 
sub r/) is written as the squared magnitude of the dot-product of 
two complex vectors, one for A/sub t/ and one for A/sub r/. Each 
vector is a function of three measured antenna patterns; each vector 
completely describes both radiating and receiving properties of the 
antenna to which it applies. The generalized equation and certain 
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supporting relations form a computational technique that is power- 
ful, yet easy to use. To use this computational method, the user 
provides, for both antennas, directive-gain and relative-phase pat- 
terns measured in a standard spherical coordinate system. In addi- 
tion, the user specifies two angles and a three-by-three rotation 
matrix; this geometrical information defines the mutual orientation 
of the two antennas’ coordinate frames. The use of matrix notation 
alows the user to easily evaluate the vector dot-product using a 
computer routine. The method is very useful for links having anten- 
nas whose polarization characteristics are not simple and whose 
mutual orientation may change from time to time. 


1220 Interface for rapid data transfer from NIM 
counters to small computers. Person, J.C.; Nicole, P.P. (Ar- 
gonne National Laboratory, Argonne, Illinois 60439). W-31- 
109-ENG-38. Rev. Sci. Instrum.; 51: No. 10, 1425-1426(Oct 
1980). 

The advantages of using two parallel input/output ports to 
interface a small computer to the Ortec counter print loop are dis- 
cussed. 


1221 Status of the interlaboratory development of a 
high-speed standard data bus: FASTBUS., Larsen, R.S. (Stan- 
ford Linear Accelerator Center, CA). JEEE Trans. Nucl. 
Sci.; NS-26: No. 1, 679-685(Feb 1979). 

The FASTBUS project is an interlaboratory effort to devel- 
op a next-generation laboratory standard data bus. The principal 
design goals are high speed (< 100 ns per word block transfers), 
wide data path (32 bits), identical parallel addressing architectures 
at both system and sub-system levels, ability to support multiple 
parallel master controllers, and ability to support special modes of 
operation for high-energy physics applications. The current status 
of development is briefly described. 10 figures, 2 tables. 


4209 Waste Processing Plants And Equipment 


1222 (MRC-DA—815) Technical, environmental, and 
economic feasibility of multiwaste gasification. Ctvrtnicek, 
T.E.; McCormick, R.J.; Wojtowicz, A. (Monsanto Research 
Corp., Dayton, OH (USA)). Feb 1978. 52p. Monsanto Re- 
search Corp., Dayton, OH. 

Technical, environmental, and economic feasibilities of two 
waste gasification processes, the Union Carbide PUROX process 
and the Energy Resource Co. (ERCO) fluidized-bed pyrolysis 
process, are reported. A brief description of the operation of each 
process is given. The quality and marketability of the fuel gas prod- 
uct and the capability of each process to pyrolyze multiwaste feeds 
are considered and assessed. In the economic analyses, the effects 
of plant capacity, fuel gas price, and drop charge on the process 
profitability are examined assuming private rather than municipal 
ownership. Based on the results, multisolid waste gasification is 
technically feasible, environmentally superior to incineration and 
landfill, and, depending on the profitability character of a given lo- 
cation, may be economically attractive to private investors. 


4210 Combustion Systems 


REFER ALSO TO CITATION(S) 1, 2, 166 


1223 (EPRI-CS—1449(App.5)) Materials problems in 
fluidized-bed combustion systems. Appendix 5: evaluation of 
turbine alloy specimens. Final report. (General Electric Co., 
Cincinnati, OH (USA)). May 1980. 181p. NTIS, PC A09/ 
MF AOl. 

The objective of this project was to study the corrosion of a 
wide range of candidate structural materials in a variety of fluidized 
bed combustion environments for relatively long exposure times. A 
12 inch square atmospheric pressure foc was employed, and a total 
of 38 alloys were tested at various temperatures in above-bed, in- 
bed, and exit cyclone conditions, for exposures of 1000 and 2000 
hours. The bed temperature was 900°C, the fluidizing velocity was 
0.9m/s; the excess air was in the range 10 to 20%; the coal was 
Illinois No. 6; and a Penrith limestone sorbent was used at a Ca/S 
mole ratio of 3.0. The most severe corrosion observed was of the 
in-bed specimens, and it appeared to be of the sulfidation/oxidation 
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type. Nickel-base alloys were rather more susceptible to the form 
of corrosion than either the iron or cobalt-base systems. The aus- 
tenitic stainless steels appeared to perform relatively well up to 
metal temperatures of 650°C; but further work would be required 
before any materials could be recommended for higher temperature 
applications at high stresses. For support member applications (at 
bed temperature, but under relatively low stresses), the iron-based 
alloy Ge2541 appeared best. 


1224 Cooling means for a water-filled ash hopper . 
Kochey, E. (to Combustion Engineering Inc). US Patent 
4,213,402. 22 Jul 1980. Filed date 8 Dec 1978. vp. 

A description is given of a furnace in which coal is burned, 
outlet means in the bottom of the furnace through which ash is dis- 
charged, an ash hopper located beneath the outlet means, water 
inlet means for introducing water into the ash hopper, an overflow 
pipe connected to the ash hopper a predetermined height above the 
bottom of the ash hopper through which water is discharged there- 
from, so as to maintain a predetermined level of water therein, tem- 
perature sensing means for detecting the temperature of the water 
in the ash hopper, control means in the water inlet means respon- 
sive to the temperature sensing means such that a predetermined 
temperature of the water in the ash hopper is maintained, first heat 
exchange means positioned in the ash hopper, second heat exchange 
means located outside of the ash hopper, the water inlet means 
being connected to the two heat exchange means such that the 
water first passes through the first heat exchange means to absorb 
heat from the ash hopper, and then gives up heat in passing 
through the second heat exchange means, prior to its discharge into 
the ash hopper. 


1225 Incineration plant . Gomori, J. (to Sulzer Broth- 
ers Ltd (Switzerland)). US Patent 4,213,403. 22 Jul 1980. 
Priority date 7 Mar 1978, Switzerland, vp. 

An incineration plant comprising a furnace for burning a fuel 
while generating a flow of dust-containing combustion gases; a 
combustion gas duct communicating with said furnace to exhaust 
the dust-containing combustion gases from said furnace; at least one 
static mixer disposed in said duct to mix a flow of combustion gas 
passing therethrough to effect a homogeneous temperature distribu- 
tion in the gas and a homogeneous concentration distribution of the 
dust in the gas, said static mixer including a plurality of guide 
means for dividing the gas flow into a plurality of sub-flows and for 
passing the sub-flows through said mixer in criss-crossing relation 
to each other; and a gas purifier communicating with said duct 
down-stream of said static mixer for removing the dust from the 
flow of combustion gas. 


1226 Solid refuse furnace. Spaulding, D. (to Energy 
Alternatives Inc). US Patent 4,213,404. 22 Jul 1980. Filed 
date 9 Nov 1978. vp. 

A description is given of a plural-chamber fire box compris- 
ing: first refractory means having surfaces defining an upper cham- 
ber in which solid fuel may be stored, dried, gasified and partially 
combusted, at least a portion of said upper chamber converging in 
a funnel-like fashion to an opening at the bottom of said upper 
chamber; second refractory means having surfaces defining a lower 
chamber which communicates with the upper chamber through 
said opening, additional refractory means forming a structure which 
surrounds and contains a lower portion of the upper chamber and 
said opening; means for introducing primary combustion air into 
the converging region of the upper chamber such that, in the pres- 
ence of heat, various degrees of partial combustion may take place 
in said upper chamber; means for introducing secondary combus- 
tion air at the periphery of the opening so that complete combus- 
tion of gases may take place in said opening and the lower cham- 
ber; means located in the lower chamber below said opening for 
supporting (A) hot char at the bottom of the upper chamber so that 
the hot char serves as a gas igniter and (B) regulating the velocity 
and volume of total flow of air and combustion products through 
the firebox; means comprising at least part of said additional refrac- 
tory means defining a passageway for exiting unreacted air and hot 
gaseous combustion products from the lower chamber so that the 
heat of said unreacted air and gaseous combustion products assists 
in maintaining the temperature above that required for complete 
combustion of smoke, creosote, and other noxious emissions; and 
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insulation disposed about said first, second and additional refractory 
means for thermally insolating the outside surfaces of the upper and 
lower chambers from surrounding structures in a manner which 
does not restrict thermal communication between said upper and 
lower chambers. 


1227 Water-cooled grate . Lis, P.; Olausson, K. (to Go- 
taverken Anteknik Ab (Sweden)). US Patent 4,213,405. 22 
Jul 1980. Priority date 5 Sep 1977, Sweden, vp. 

A description is given of a furnace for the combustion of 
solid fuel comprising: a first, inclined grate portion having an upper 
end and a lower end, the upper end adjacent to a side wall defining 
the furnace, said first grate portion extending outwardly below a 
combustion space; means for supplying fuel to the upper end of said 
inclined, first grate portion; an angular, second grate portion spaced 
apart from the lower end of said first grate portion and comprising 
a first, mainly upwardly part facing said first grate portion, and a 
second, mainly horizontal part extending backwards, below said 
first grate portion to receive fuel residues therefrom; means for sup- 
pyling combustion air to said first and said second grate portions; 
and a passageway for conducting combustion gases from said 
second part of said second portion to the upper end of said first 
grate portion. 


1228 Method of constructing a burner . Heimburg, R.; 
Stewart, D. US Patent 4,210,995. 8 Jul 1980. Filed date 3 
Nov 1978. vp. 

A description is given of a method of constructing a self-sus- 
taining burner for efficiently processing a wide variety of fuels in- 
cluding positioning an open ended, generally tubular primary burn- 
ing section in a horizontal plane so that fuel is able to enter the pri- 
mary chimney section through one end and combustion air through 
the opposite end thereof, obliquely joining a tubular afterburner 
section on top of said primary burning section with axes of both 
sections crossing at about the midlength region of the primary 
burning section, forming a common opening between the sections 
at about the crossover region of the axes whereby combustion gases 
generated in the primary burner section are able to flow into the 
afterburner section, and positioning an elongated duct in the prima- 
ry burning section that encloses the common opening and which 
extends axially toward said opposite end of hte primary burning 
section whereby combustion gases are accelerated as they move 
toward said opening. 


1229 Vapor generators. Wyatt, W. (to Vapor Energy 
Inc). US Patent 4,211,071. 8 Jul 1980. Filed date 19 May 
1978. vp. 

A description is given of a vapor generator comprising: an 
upright cylindrical jacketed vessel having a product stream conduit 
connected to the bottom thereof and a flame inlet at the top there- 
of; means for introducing water into the jacket of said vessel adja- 
cent the bottom thereof; means for delivering water from said 
jacket to the interior of said vessel adjacent to top thereof; a pre- 
combustion chamber mounted atop said vessel in a position to de- 
liver a flame through said flame inlet said precombustion chamber 
comprising a cylindrical housing having a cylindrical depending 
first shield positioned therein; means for delivering a stream of fuel 
and combustion supporting gas into said precombustion chamber 
connected to deliver said stream into the top of said precombustion 
chamber within said first shield; means for delivering a stream of 
excess combustion supporting gas into the top of said vessel con- 
nected to deliver said stream into said precombustion chamber ex- 
teriorly of said first shield and thence past the lower edge of said 
first shield into the top of said vessel; and a second cylindrical 
shield depending from said flame inlet downwardly into said vessel 
to bring said water delivered into the interior of said vessel into 
conductive contact with said flame while shielding it from radiative 
and conductive contact with said flame. 


1230 Device for the thermal decomposition of liquid 
fuels. Lo, R.; Twardy, H. (to Deutsche Forschungs Und 
Versuchsanstalt Fur Luft Und Ramfarhrt (Germany, F.R.)). 
US Patent 4,211,072. 8 Jul 1980. Priority date 17 Feb 1977, 
German, Federal Republic of (F.R. Germany), vp. 

A description is given of a device for the non-catalytic ther- 
mal decomposition of liquid fuels comprising a substantially closed 


42 ENGINEERING 
4230 Marine Engineering 


housing, a porous non-catalytic body of a regular geometric con- 
figuration having opposite axially separated end faces and com- 
posed of metallic foam material having a specific surface greater 
than 2500 m?/m° disposed in said housing, an inlet for introducing 
such liquid fuel into said porous body passing through said housing 
and into said body including a shallow recess disposed within one 
of said outer end surfaces of said body and in which said fuel inlet 
terminates, a centrally disposed elongated slot extending from said 
recess into the interior of said porous body, and an outlet, proximal 
the other of said end faces for directing the decomposition products 
from said body. 


1231 Fluidized bed combusters. Pearce, A. (to Flame- 
less Furnaces Ltd (U.K.)). US Patent 4,211,186. 8 Jul 1980. 
Priority date 2 May 1977, United Kingdom of Great Britain 
and Northern Ireland (UK), vp. 

A description is given of a fluidized bed combustion appara- 
tus comprising in a common structure a plurality of fluidized bed 
modules arranged side by side in a bank of modules and a plurality 
of generally vertical walls arranged to separate the bed material of 
modules in said bank, each such module comprising: a diffuser bed 
support arranged to support and fluidize a bed of granular material 
by means of air diffusion into the bed, feed means for supplying 
material to be burned to a bed supported on the bed support, and 
control means for controlling the operation of the bed independent- 
ly of the operation of the other modules. 


1232 (DOE/ET/10379—T3) Industrial application flui- 
dized bed combustion: indirect fired process heaters. Final 


program report. (Exxon Research and Engineering Co., 
Florham Park, NJ (USA). Engineering Technology Dept.). 
[nd]. Contract AC21-76ET10379. 266p. NTIS, PC A1l2/MF 
AOl. 


A study has been completed to assess the potential applica- 
tion of coal-fired fluidized-bed combustion technology to petroleum 
plant process heaters. The study concentrated on those issues pecu- 
liar to process heaters which were not being investigated by the 
many boiler oriented programs being pursued by others. Experi- 
mental phases of the program investigated heat transfer and fluidi- 
zation characteristics when an array of large diameter tubes (up to 
6”) were immersed in a fluidized bed of limestone. A range of tube 
configurations and bed compositions were evaluated. Other tests in- 
vestigated the process variables affecting hydrocarbon coking in 
tubes exposed to the high heat flux environment of a fluidized bed. 
Program generated data were tested and validated in a 12 MBtu/hr 
coal fired FBC test combustor where both heat transfer data and 
unit response to process changes were demonstrated. An assessment 
was made of potential application opportunities in typical petro- 
leum refineries. Finally, a matrix of commercial sized heater designs 
was prepared to evaluate the impact of changes in size and service 
requirements on heater costs and physical configuration. The study 
results fully support the technical feasibility of FBC process heaters 
but suggest that nontechnical issues such as siting and logistics 
problems associated with handling solid fuels and wastes within 
widely dispersed and normally congested process areas may limit 
near term applications. Alternatives that would directionally im- 
prove application opportunities are identified. 


4230 Marine Engineering 


REFER ALSO TO CITATION(S) 1190 


1233 Air gun with reciprocating shuttle . Miller, A. (to 
Western Geophysical Co of America). US Patent 4,211,300. 
8 Jul 1980. Filed date 22 Jan 1979. vp. 

In an improved air gun is described for use in underwater 
acoustic signalling, the air gun being of a type having an elongated 
housing for containing a volume of compressed air, and having at 
least one exhaust port, each end of the housing being closed by an 
end wall, a hollow shuttle type air-releasing means having opposite 
end faces and having an opening alignable with said exhaust port 
mounted concentrically within the housing to slide linearly from 
one end to the other of said housing, and means for introducing a 
volume of compressed air at a first pressure into said housing, the 
improvement comprising: means for forming shuttle-actuation con- 
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trol chambers at each end of said housing between the respective 
shuttle end faces and a corresponding housing end wall, said shut- 
tle-actuation control chambers being normally sealed from fluid 
communication with the interior of said housing; a permanent air 
leak having a preselected air leakage rate in each said control 
chamber for maintaining the residual air pressure therein at a prese- 
lected secod pressure substantially lower than said first pressure 
when said shuttle is at rest; means for momentarily diverting some 
of the compressed air from inside said housing into one of said 
shuttle-actuation control chambers at one end of the housing in suf- 
ficient volume that the inrush of compressed air exceeds said air 
leakage rate from that chamber and drives said shuttle to the other 
end of said housing, releasing a jet of air when said opening passes 
said exhaust port. 


1234 Marine seismic transducer . Mifsud, J. (to Exxon 
Production Research Co). US Patent 4,211,301. 8 Jul 1980. 
Filed date 12 Feb 1979. vp. 

An apparatus is described for imparting seismic energy into a 
body of water comprising: two transducer plates spaced apart from 
each other; a first bellows; a second bellows; means for connecting 
said first bellows between said two transducer plates so that expan- 
sion of said first bellows pushes said two transducer plates apart; 
and means for connecting said second bellows to said two trans- 
ducer plates so that expansion of said second bellows pulls said two 
transducer plates towards each other; means for alternately apply- 
ing pressure to said first and second bellows such that said two 
transducer plates reciprocate with respect to each other. 


4240 Pollution Control Equipment 


1235 (PB—-80-115959) Process measurement procedures: 
H2SO, emissions. Final report Jun 76-Feb 77. Maddalone, 
R.; Garner, N. (TRW Defense and Space Systems Group, 
Redondo Beach, CA (USA)). Jul 1979. Contract EPA-68- 
02-2165. 49p. NTIS, PC A03/MF AOI. 

The report gives procedures to measure H2SQO, vapor or aer- 
osols in controlled or uncontrolled flue gas streams. The method 
was designed to operate at temperatures up to 250C with 3000 ppm 
SO2, 8-16% H2SOx,, and up to 9 g/cu m of particulate matter. The 
basis of the method is the clean separation of particulate matter, 
H2SO, vapor, and SO2. A heated (>250 C) quartz filter system re- 
moves the particulate matter, but passes most of the H2SO, vapor 
to a modified Graham condenser. There the gas is cooled to about 
62 C to condense and collect the H2SO, vapor while passing the 
SO. and H2O vapor. The condensed acid is titrated with either 
NaOH using bromophenol blue indicator or Ba(ClO4) using Sul- 
fonazo III as the indicator. The laboratory coefficient of variance is 
+ or - 6% and the estimated fieid accuracy is + or - 11%. Fly ash 
on the filter was shown to reduce the recovery of H2SQ, by 12% 
at the 10 ppm H2SO, level. Field experiments showed that as little 
as 0.1 ppm H2SO, could be detected. 


1236 (PB—80-117039) Electrostatic precipitators for 
collection of high resistivity ash. Final report Nov 76-Jan 79. 
Pontius, D.H.; Bush, P.V.; Smith, W.B. (Southern Research 
Inst., Birmingham, AL (USA)). Aug 1979. Contract EPA- 
68-02-2193. 188p. NTIS, PC A09/MF AO1. 

The report gives results of a research program to: (1) com- 
pare various electrode systems for charging fine high-resistivity 
dusts; (2) investigate techniques for charging the dusts in a high 
current density corona system; (3) perform a laboratory scale feasi- 
bility study of selected charginz systems; and (4) design, fabricate, 
and test a 0.47 cu m/sec (1000 acfm) pilot-scale precharger for ap- 
plication to a two-stage system for electrostatic precipitation of 
high resistivity particulates. A literature review of previous at- 
tempts to control back corona caused by high resisitivity dusts, and 
limited theoretical and experimental investigations: eliminated the 
impracticable and evaluated potentially useful approaches to the de- 
velopment of charging systems for high resistivity dust, and result- 
ed in the derivation of a new three-electrode particle precharger, 
upon which further developments were based. The three-electrode 
concept, tested in a small laboratory device, charged high resisiti- 
vity dusts to levels achievable only on low and moderate resistivity 
dusts in conventional systems. Charging results remained good for a 
pilot scale system designed, built, and tested at a gas volume flow- 
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rate of 0.47 cu m/sec. A rugged version of the pilot scale pre- 
charger was tested as a part of a two-stage system, where the col- 
lector was a modified pilot scale ESP. The new technique has eco- 
nomic potential. 


1237 (PB—80-118706) Cost effectiveness model for pol- 
lution control at facilities. Final rep. Sep 78-Jul 79. 
Kemner, W.F. (PEDCO-Environmental, Inc., Cincinnati, 
OH (USA)). Aug 1979. Contracts EPA-68-02-2603;EPA-68- 
02-3074. 297p. S, PC A1l3/MF AOI. 

The report describes a computer model, developed for 
coking facilities, that allows the user to determine the optimum mix 
of pollution control devices to achieve a specified reduction in pol- 
lutant emission at the minimum annualized or capital cost. The 
computer program calculates and displays: the associated cost for 
each emission control; the total capital and annualized cost for the 
optimum mix of controls; and the emission levels in pounds of pol- 
lutant per ton of coal and tons of pollutant per year for each of the 
four pollutant types (total suspended solids, benzene-soluble organ- 
ics, benzo(a)pyrene, and benzene). The program can consider 20 
emission sources and 9 control options for each emission source. 


1238 (PB—80-119555) Procedures for aerosol sizing and 
H2SO, vapor measurement at Shawnee test facility. Final 
report Jun 76-Feb 77. Maddalone, R.F.; Grant, A.; Luciano, 
D.; Zee, C. (TRW Defense and S Systems Group, Re- 
dondo Beach, CA (USA)). Jul 1979. Contract EPA-68-02- 
2165. 155p. NTIS, PC A08/MF AOl1. 

The report describes a series of procedures for sizing dry 
aerosols and measuring H2SO, entering and leaving the Shawnee 
flue gas desulfurization (FGD) prototype units. A Brink impactor 
was used to size dry particulate matter entering the FGD process. 
A manual system for the FGD process effluent was chosen on the 
basis of a literature survey, contacts with experts in the field, and 
an evaluation of available information. Chosen for the inlet was an 
FGD Meteorology Research Inc. cascade impactor. Finally, a 
method for H2SO, vapor was developed which is based on the con- 
trolled condensation (Goksoyr/Ross) method. In addition to these 
procedures, a QA program was designed to ensure the overall qual- 
ity of the data taken in the above procedures. 


1239 (PB—80-122476) Economic impact of changing the 
carbon monoxide emission limitations for steel mills, r78-1. 
Finai report. Mittelhauser, H.M.; Johnson, R.; South, D.W. 
(Johns Hopkins Univ., Baltimore, MD (USA). Dept. of Ge- 
ography and Environmental Engineering). Jun 1979. 237p. 
NTIS, PC Al1/MF AOI. 

Interlake, Inc., United States Steel Corporation, WSC Cor- 
poration and Granite City Steel, Division of National Steel Corpo- 
ration have proposed the rule 206 (d) of the Illinois Air Pollution 
Control regulations be changed. The proposed amendment is 78-1. 
The purpose of the amendment is to exempt these steel making 
facilities from the current carbon monoxide emission regulations for 
sintering plants, blasts furnances and basic oxygen furnaces (BOF). 
Therefore, the purpose of this economic impact study was to deter- 
mine the capital and operating costs of thermal incineration, with 
and without heat exchange, and to compare these costs with an es- 
timate of the annualized benefits of control. The economic impact 
on product price, output and employment were also calculated. 
There was no attempt to verify or refute the testimony presented 
regarding emission rates or calculated ambient air carbon monoxide 
concentrations. 

1240 Energy transfer and air purifying devices . Nagel- 
meyer, E. US Patent 4,213,769. 22 Jul 1980. Filed date 19 
Jun 1978. vp. 

A description is given of an energy transfer and air purifying 
device, comprising: containing means comprising a container for 
holding a quantity of liquid, said container having at least one 
opening therein; a quantity of liquid located within said container 
to receive incoming air; guide means surrounding said container 
and connected thereto for guiding said incoming air to said liquid; 
exhaust means comprising an exhaust chamber disposed within said 
guide mean and having a lower end disposed in spaced-apart rela- 
tionship within said container and in contact with said liquid, and 
an outlet means extending through said guide means and located at 
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the opposite end thereof; a bottom end plate located at the lower 
end of said exhaust chamber, said bottom end plate defining a plu- 
rality of openings to permit the ingress and egress of said liquid, 
said openings being dimensioned and positioned adjacent the perim- 
eter of said end plate in such a manner as to cause said liquid to 
rotate turbulently within said exhaust chamber so as to provide 
maximum scrubbing of said air by said liquid; and vacuum means 
adapted for fluid-tight communication with said container and said 
liquid to exert a fluid pressure sufficient to force said incoming air 
through said liquid and out of said exhaust chamber, and to cause 
the quantity of said liquid residing within said exhaust chamber to 
increase during its operation. An energy transfer and air purifying 
device comprising: containing means comprising a container for 
holding a quantity of liquid, said container having at least one 
opening therein; a quantity of liquid located within said container 
to receive incoming air; exhaust means comprising an exhaust 
chamber having a lower end disposed in spaced-apart relationship 
within said container and in contact with said liquid, and an outlet 
means located at the opposite end thereof. 


1241 Emission control system and method . Fremont, 
H.; Hedrick, E. (to Champion International Corp). US 
Patent 4,213,947. 22 Jul 1980. Filed date 13 Oct 1977. vp. 

A description is given of a method of treating for removal of 
pollutants from an effluent gaseous emission containing organic ma- 
terials derived from an outlet of a dryer for drying wood-type 
products within an in-line, non-recirculating flow path connecting 
said outlet and a stack for venting a treated stream to the atmos- 
phere comprising raising the temperature of said gaseous emission 
to a temperature within a range of temperatures effective both for 
catalytic action and for maintaining said entrained organic materials 
at a temperature prior to catalytic oxidation above that temperature 
at which condensation of said organic materials may occur, filtering 
said gaseous emission to remove therefrom particulate of gross size, 
adjusting the flow of said gaseous emission to provide substantially 
a uniform laminar flow across the area of flow path, heating a cata- 
lyst bed across substantially the area of the face against which said 
adjusted flow of gaseous emission is flowing to a temperature of 
from about 100 to about 150°F above the temperature to which 
said gaseous emission was first heated both to maintain the temper- 
ture of said gaseous emission within said range and increase catalyt- 
ic activity of said catalyst bed, cataytically oxidizing substantially 
all the organic materials in said gaseous emission, and then dis- 
charging continually to the atmosphere the treated stream caused to 
pass through said catalyst bed which shall be substantially equal in 
volume to the volume of said effluent gaseous emission which shall 
entger said flow path by applying negative pressure in said flow 
path downstream of said catalyst bed. 


1242 Assembly for and method of sampling particle- 
laden fluids and a cascade impactor used therewith . Pilat, 
M.; Powell, E.; Thielke, J. (to Electric Power Research In- 
stitute). US Patent 4,211,116. 8 Jul 1980. Filed date 21 Jun 
1978. vp. 

A description is given of an assembly for sampling particle- 
laden fluids for particulate content and particle size distribution; 
said assembly comprising: at least one cascade impactor adapted to 
be placed within a fluid stream to be sampled, said impactor includ- 
ing (I) a longitudinally extending tubular body having a fluid inlet 
at one end and a fluid outlet at the other end, and (II) a plurality of 
longitudinally spaced, successive particle collection stages located 
within said tubular body between said inlet and outlet and, together 
with said body, defining a fluid flow path from said inlet through 
successive particle collection stages to said outlet, said stages being 
constructed and positioned so as to cause successive drops in pres- 
sure between said stages as said stream of fluid moves along said 
path from said inlet to said outlet each of said collection stages in- 
cluding a gas jet plate fixedly located within and extending entirely 
across said tubular body and having a predetermined number of ap- 
ertures of predetermined size extending therethrough, and an im- 
pactor plate fixedly located within said body adjacent to and down- 
stream of said gas jet plate, said impactor plate including particle 
collection surface in confronting relationship with and a predeter- 
mined distance from said gas jet plate, each of said apertures in any 
given gas jet plate being designed to provide a ratio of the pressure 
at its upstream side as compared to the pressure at its downstream 
side, said ratio being selected below the critical pressure ratio of ap- 
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proximately 1.71 such that the gas stream flowing through said ap- 
ertures does so at a rate which does not reach it critical flow rate 
above which the velocity of said fluid through said aperatures does 
not increase with a drop in pressure from said upstream side to said 
downstream side. 


4250 Power Cycles 


REFER ALSO TO CITATION(S) 341 
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REFER ALSO TO CITATION(S) 1727 


1243 (LBL—10688, pp 35-41) Planning for VENUS. 
Pugh, H.G. (Univ. of California, Berkeley). Mar 1980. 

From 1. workshop on nuclear dynamics; Tahoe City, CA, 
USA (17 Mar 1980). 

VENUS (Variable Energy Nuclear Synchrotron) is a major 
new heavy ion accelerator to be proposed for construction at LBL. 
Some aspects of planning its scientific program are discussed. 


4302 Beam Dynamics, Field Calculations, And Ion 
Optics 


1244 (BNL—28323) Acceleration of polarized proton at 
the AGS. Lee, Y.Y. (Brookhaven National Lab., Upton, NY 
(USA)). 1980. Contract AC02-76CH00016. 3p. (CONF- 
800994—-1). NTIS, PC A02/MF AOl1. 

From International symposium on H.E. physics with polar- 
ized beams and polarized targets; Lausanne, Switzerland (25 Sep 
1980). 

The unexpected importance of high energy spin effects and 
the success of the ZGS in correcting many intrinsic and imperfec- 
tion depolarizing resonances led us to attempt to accelerate polar- 
ized protons in the AGS. A collaborative effort is underway by the 
groups in Argonne, Michigan, Rice, Yale and Brookhaven to im- 
prove and modify the AGS to accelerate polarized protons. With 
the appropriate funding the first polarized proton acceleration at 
the AGS should be possible by 1983. 


1245 (FERMILAB-CONF—80/76) High energy 
charged particle optics computer programs. Carey, D.C. 
(Fermi National Accelerator Lab., Batavia, IL (USA)). Sep 
1980. Contract AC02-76CH03000. 14p. (CONF-800952—2). 
NTIS, PC A02/MF AOl1. 

From International conference on charged particle optics; 
Giessen, F.R. Germany (8 Sep 1980). 

The computer programs TRANSPORT and TURTLE are 
described, with special emphasis on recent developments. TRANS- 
PORT is a general matrix evaluation and fitting program. First and 
second-order transfer matrix elements, including those contributing 
to time-of-flight differences can be evaluated. Matrix elements of 
both orders can be fit, separately or simultaneously. Floor coordi- 
nates of the beam line may be calculated and included in any fits. 
Tables of results of misalignments, including effects of bilinear 
terms can be produced. Fringe fields and pole face rotation angles 
of bending magnets may be included and also adjusted automatical- 
ly during the fitting process to produce rectangular magnets. A 
great variety of output options are available. TURTLE is a Monte 
Carlo program used to simulate beam line performance. It includes 
second-order terms and aperture constraints. Replacable subroutines 
allow an unliminated variety of input beam distributions, scattering 
algorithms, variables which can be histogrammed, and aperture 
shapes. Histograms of beam loss can also be produced. Rectangular 
zero-gradient bending magnets with proper circular trajectories, sa- 
gitta offsets, pole face rotation angles, and aperture constraints can 
be included. The effect of multiple components of quadrupoles up 
to 40 poles can be evaluated. 
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1246 (LA—8526-MS) Notes on beam dynamics in linear 
accelerators. Gluckstern, R.L. (Los Alamos Scientific Lab., 
NM (USA)). Sep 1980. Contract W-7405-ENG-36. 172p. 
NTIS, PC A08/MF AOl1. 

A collection of notes, on various aspects of beam dynamics 
in linear accelerators, which were produced by the author during 
five years (1975 to 1980) of consultation for the LASL Accelerator 
Technology (AT) Division and Medium-Energy Physics (MP) Di- 
vision is presented. 


1247 (NRL-MR—4279) Computer simulation of intense 
electron beam generation in a hollow cathode diode. Barker, 
R.J.; Goldstein, S.A.; Lee, R.E. (Naval Research Lab., 
Washington, DC (USA)). 5 Sep 1980. Contract AIO1- 
77DP40042. 30p. NTIS, PC A03/MF AO1. 

A modified version of NRL’s DIODE2D computer simula- 
tion code is used to model the electron and proton flow in a hollow 
cathode diode. Results correspond closely to those observed in ex- 
periments performed at NRL and give direct insight into the diode 
physics. The strong dependence of diode performance on two-di- 
mensional distortions of the A-K gap electric field as well as upon 
the presence of a strong axial magnetic field is clearly illustrated. 


1248 Ion beamlet steering by aperture displacement in 
two-stage accelerators. Conrad, J.R. (Nuclear Engineering 
Department, University of Wisconsin, Madison, Wisconsin 
53706). Rev. Sci. Instrum.; 51: No. 10, 1316-1317(Oct 1980). 

The steering of ion beamlets by aperture displacement in 
two-stage four-grid accelerators is examined using a model previ- 
ously developed for single-stage three-grid accelerators with large 
acceleration-deceleration ratio. The analysis (which includes the 
second order effects of space charge and the effect of potential sag 
due to finite aperture radius) is shown to be in good agreement 
with experimental data from two-stage accelerators. 
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1249 (SAND—79-1027) SNOW: a digital computer pro- 
gram for the simulation of ion beam devices. Boers, J.E. 
(Sandia National Labs., Albuquerque, NM (USA)). Aug 
1980. Contract AC04-76DP00789. 65p. PC E02/MF$3.50. 

A digital computer program, SNOW, has been developed 
for the simulation of dense ion beams. The program simulates the 
plasma expansion cup (but not the plasma source itself), the accel- 
eration region, and a drift space with neutralization if desired. The 
ion beam is simulated by computing representative trajectories 
through the device. The potentials are simulated on a large rectan- 
gular matrix array which is solved by iterative techniques. Poisson's 
equation is solved at each point within the configuration using 
space-charge densities computed from the ion trajectories combined 
with background electron and/or ion distributions. The simulation 
methods are described in some detail along with examples of both 
axially-symmetric and rectangular beams. A detailed description of 
the input data is presented. 


1250 (SLAC-PUB—2621) High intensity polarized elec- 
tron sources. Sinclair, C.K. (Stanford Linear Accelerator 
Center, CA (USA)). Oct 1980. Contract AC03-76SFO00515. 
14p. (CONF-800994-—2). NTIS, PC A02/MF AOI. 

From International symposium on H.E. physics with polar- 
ized beams and polarized targets; Lausanne, Switzerland (25 Sep 
1980). 

The status of the polarized electron source development pro- 
gram at SLAC will be reviewed. Emission currents of 60 A, corre- 
sponding to a space charge limited current density of 180 A/cm?, 
have been obtained from GaAs photocathodes. Electron beam po- 
larization 20% greater than that obtainable from GaAs cathodes 
has been observed from multilayer GaAs-GaAlAs structures. Work 
in progress to produce high beam polarization from II-IV-V2 chal- 
copyrite photocathodes will also be described. 
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1251 (ANL-PHY—79-2(Rev.1)) Study of a national 2- 
GeV continuous beam electron accelerator. Cho, Y.; Holt, 
R.J.; Jackson, H.E.; Khoe, T.K.; Mavrogenes, G.S. (Ar- 
gonne National Lab., IL (USA)). Aug 1980. Contract W-31- 
109-ENG-38. 76p. NTIS, PC A05/MF AOl1. 

Current trends in research in medium energy physics with 
electromagnetic probes are reviewed briefly and design objectives 
are proposed for a continuous beam 2 GeV electron accelerator. 
Various types of accelerator systems are discussed and exploratory 
designs developed for two concepts, the linac-stretcher ring and a 
double-sided microtron system. Preliminary cost estimates indicate 
that a linac-ring system which meets all the design objectives with 
the exception of beam quality and uses state-of-the-art technology 
can be built for approximately $29 million. However, the double- 
sided microtron shows promise for development into a substantially 
less expensive facility meeting all design objectives. Its technical 
feasibility remains to be established. Specific areas requiring addi- 
tional engineering studies are discussed, and current efforts at Ar- 
gonne and elsewhere are identified. 


1252 (BNL—28365) Isabelle dipole and quadrupole coil 
configurations. Dahl, P.F.; Hahn, H. (Brookhaven National 
Lab., Upton, NY (USA)). 1980. Contract AC02-76CH00016. 
8p. (CONF-800980—19). NTIS, PC A02/MF AO1. 

From Applied superconductivity conference; Santa Fe, NM, 
USA (29 Sep 1980). 

The coil configurations of the ISABELLE dipole and qua- 
drupole magnets have been reviewed and a number of improve- 
ments were suggested for incorporation into the final design. The 
coil designs are basically single layer multiple block approximations 
to cosine current distributions, wound from a high aspect ratio non- 
keystoned braided conductor. The blocks are separated by knife- 
edge wedges to maximize the quench propagation velocity. The 
current density variation is obtained by an appropriate distribution 
of the spacer turns and, to a lesser degree, by the wedge locations. 
The use of inert turns is necessary to minimize the peak field en- 
hancement both in the ends and in the two dimensional section. 
Schemes for deriving turns distributions yielding harmonic coeffi- 
cients satisfying the stringent ISABELLE tolerances on field uni- 
formity, while allowing for simplicity in winding and taking into 
account quench propagation considerations, will be discussed, as 
well as our approach to the coil end configuration. 


1253 (CONF-801111—5) Targets produced in mass sep- 
arators. Tracy, J.G. (Oak Ridge National Lab., TN (USA)). 
1980. Contract W-7405-ENG-26. 22p. NTIS, PC A02/MF 
AOl. 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

Isotopically enriched nuclear targets are prepared directly in 
the electromagnetic mass separators by allowing the resolved ion 
species to impinge on a suitable substrate. The calutron, a multi-mil- 
liampere mass separator, has been successful in producing ion-im- 
planted targets for nuclear research and in the doping of semicon- 
ductors. The typical accelerating energy for this method is 40 keV, 
although this can be increased by using multiply-charged ions. For 
highly enriched targets from materials where the desired isotope is 
of low natural abundance, the 180° Oak Ridge Sector Isotope Sepa- 
rator has proven particularly successful. This machine, which is an 
exceptionally high-resolution separator, is interfaced with an on-line 
computer for surveillance and control. Isotonic enhancement fac- 
tors of 4 x 10° have been achieved for targets prepared in this ma- 
chine. 


1254 (DOE/ER/01388—457) Production of optically 
thin free-standing oil films from the edge of a rotating disc. 
Cramer, J.G.; Burch, D.F.; Rodenberg, R.; Cramer, P.B. 
(Washington Univ., Seattle (USA)). 1980. Contract AC06- 
76ERO1388. 12p. NTIS, PC A02/MF AOl1. 

A method is described for forming thin free-standing oil 
films which are spun from the edge of a sharp-edged rotating disc. 
The films can be made thin enough to show strong optical interfer- 
ence colors when viewed in white light. The thinnest films have 
areal densities down to about 10 to 20 ugm/cm2. A stable roughly 
triangular film with an area of about 10 cm? and fairly uniform 
thickness can be readily produced. Much larger films having either 
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greater thickness or less stability are also possible. Films have been 
produced both in air and in vacuum. 


1255 (DOE/EV/04814—T1) Development and applica- 
tion of the electrochemical etching technique. Annual progress 
report. (Georgia Inst. of Tech., Atlanta (USA). School of 
Nuclear Engineering). Aug 1980. Contract AS05- 
76EV04814. 66p. NTIS, PC A04/MF AOI1. 

This annual progress report documents further advances in 
the development and application of electrochemical etching of po- 
lycarbonate foils (ECEPF) for fast, intermediate, and thermal neu- 
tron dosimetry as well as alpha particle dosimetry. The fast (> 1.1 
MeV) and thermal neutron dosimetry techniques were applied to a 
thorough investigation of the neutron contamination inherent in and 
about the primary x-ray beam of several medical therapy electron 
accelerators. Because of the small size of ECEPF dosimeters in 
comparison to other neutron meters, they have an unusually low 
perturbation of the radiation field under measurement. Due to this 
small size and the increased sensitivity of the ECEPF dosimeter 
over current techniques of measuring neutrons in a high photon 
field, the fast neutron contamination in the primary x-ray beam of 
all the investigated accelerators was measured with precision and 
found to be greater than that suggested by the other, more 
common, neutron dosimetry methods. 


1256 (LA-UR—80-1544) Antineutrino detector for anti 
v oscillation studies at fission weapon tests and at LAMPF. 
Kruse, H.W.; Loncoski, R.; Mack, J. (Los Alamos Scientific 
Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 9p. 
(CONF-801103—1). NTIS, PC A02/MF AOl1. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 

Two anti v oscillation experiments are planned, incorporat- 
ing large volume (4200 1) liquid scintillation detectors 1) at large 
distances (450 to 800 m) from fission weapon tests and 2) at 12 to 
50 m from LAMPF beam dump where significant anti v/sub e/ 
events are detected only if some oscillation operates, such as v/sub 
p./ — v/sub e/. Design criteria, detector characteristics, and experi- 
mental considerations are given. 


1257 (LBL—11579) Large superconducting dipole 
magnet for the heavy ion spectrometer system (HISS). Wol- 
gast, R.C.; Fletcher, V.A.; Kennedy, A.M.; Kajiyama, Y. 
(California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Sep 1980. Contract W-7405-ENG-48. 7p. (CONF- 
800980—21). NTIS, PC A02/MF AO1. 

From Applied superconductivity conference; Santa Fe, NM, 
USA (29 Sep 1980). 

The magnet is the central element of the spectrometer 
system, where it will be used to momentum-analyze secondary 
heavy-ion fragments at relativistic energies. High bending power 
and large acceptance apertures are necessary for simultaneous mul- 
tiple fragment measurements. Free access over large angles to the 
magnetic volume is necessary to accommodate a variety of experi- 
ments and particle detection systems. The magnet has pole tips two 
meters in diameter, a one meter gap, and a maximum central field 
of three tesla. The coils are designed to be cryostable, with a heli- 
cal winding pattern. A window-frame steel yoke limits the stray 
field and augments the cental field. In terms of its magnetic energy 
of 55 MJ it will be one of the twelve or so largest magnets in the 
world. Unusual engineering features of the magnet are the large 
magnetic forces (one million kg) between the coils at liquid helium 
temperature and the yoke at room temperature, and the large diam- 
eter (7 m) hydraulic cylinder base to provide rotation for the 
magnet. The magnet will be installed at the BEVALAC heavy-ion 
facility at Lawrence Berkeley Laboratory. 


1258 (ORNL/SUB—33200/4) Development program for 
a 200 kW, CW gyrotron. Quarterly report No. 4, April-June 
1980. Tancredi, J.J.; Caplan, M.; Sandoval, J.J.; Weiss, W. 
(Hughes Aircraft Co., Torrance, CA (USA). Electron Dy- 
namics Div.). 1980. Contract W-7405-ENG-26. 47p. NTIS, 
PC A03/MF AOI. 

The objective of this program is the design and development 
of a millimeter-wave device to produce 200 kW of continuous- 
wave power at 60 GHz. The device, which will be a gyrotron os- 
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cillator, will be compatible with power delivery to an electron-cy- 
clotron plasma. Smooth control of rf power output over a 17 db 
range is required, and the device should be capable of operation 
into a severe time-varyinng rf load mismatch. 


1259 (SAND—80-2210C) Pulsed power accelerator de- 
velopment at Sandia National Labs. Yonas, G. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1980. Contract 
AC04-76DP00789. 20p. (CONF-800992—1). NTIS, PC 
A02/MF AOl1. 

From Joint DOE/DOD accelerator technology workshop; 
LaJolla, CA, USA (14 Sep 1980). 

Pulsed power development at Sandia had its genesis in radi- 
ation effects testing requirem< its in the mid-1960s. After develop- 
ment and generation of x ray and y-ray simulators, interest grew in 
use of megajoule relativistic electron beam accelerators for applica- 
tion to inertial confinement fusion ignition experiments. This fusion 
effort which began in 1973, evolved as target design and beam fo- 
cusing research advanced; by 1975 emphasis shifted from electrons 
to light ions. The focal point of the program resides in the PBFA-I 
device which recently became operational and has been tested at 20 
TW and 800 kJ. Present plans are to operate PFBA-I for three 
years before upgrading to 100 TW, 3.5 MJ operation for ignition 
experiments. Other work in this program is reviewed including 
RADLAC I and II and Hermes III. 


1260 (SLAC—224, pp 534-555) Recent results from 
PLUTO at PETRA. Zorn, G.T. (Univ. of Maryland, Col- 
lege Park). Jan 1980. 

From SLAC summer institute on particle physics: quantum 
chromodynamics; Stanford, CA, USA (9 Jul 1979). 

Following a description of the PLUTO detector and its op- 
eration at PETRA, four major topics are addressed: (1) QED viola- 
tions in Bhabha scattering and e* e~ — y* py; (2) e* e” hadron pro- 
duction and the search for the top quark; (3) evidence for gluon 
bremstrahlung; and finally (4) first results on hadron production in 
two-photon interactions. 


1261 (SLAC—229) SLAC linear collider conceptual 
design report. (Stanford Linear Accelerator Center, CA 
(USA)). Jun 1980. Contract AC03-76SF00515. 198p. NTIS, 
PC A09/MF AOl1. 

The linear collider system is described in detail, including 
the transport system, the collider lattice, final focusing system, posi- 
tron production, beam damping and compression, high current elec- 
tron source, instrumentation and control, and the beam luminosity. 
The experimental facilities and the experimental uses are discussed 
along with the construction schedule and estimated costs. Appendi- 
ces include a discussion of space charge effects in the linear accel- 
erator, emittance growth in the collider, the final focus system, 
beam-beam instabilities and pinch effects, and detector back- 
grounds. (GHT) 


1262 Conceptual design of beryllium targets for the gen- 
eration of neutron beams for radiation therapy by the (p,n) re- 
action. Awschalom, M.; Rosenberg, I. (Fermilab Cancer 
Therapy Facility, Batavia, Illinois 60510). Med. Phys.; 7: No. 
5, 492-494(Sep 1980). 

A conceptual design is presented showing that, by judicious- 
ly choosing the beryllium target thickness and the backstop materi- 
al, improvements can be achieved in dose—rate, skin sparing, and 
penetration of neutron beams generated by the same proton accel- 
erator. 


1263 (BNL—28188) Minimizing energy consumption of 
accelerators and storage ring facilities. (Brookhaven National 
Lab., Upton, NY (USA)). [nd]. Contract AC02-76CH00016. 
22p. NTIS, PC A02/MF AOI. 

The discussion of energy usage falls naturally into three 
parts. The first is a review of what the problem is, the second is a 
description of steps that can be taken to conserve energy at existing 
facilities, and the third is a review of the implications of energy 
consumption on future facilities. 
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1264 (BNL—28292) Pumping behavior of sputter ion 
pumps. Chou, T.S.; McCafferty, D. (Brookhaven National 
Lab., Upton, NY (USA)). [nd]. Contract AC02-76CH00016. 
15p. (CONF-801037—16). NTIS, PC A02/MF AOl1. 

From American Vacuum Society conference; Detroit, MI, 


USA (13 Oct 1980). 
The ultramigh vacuum requirements of ISABELLE is ob- 


tained by distributed pumping stations. Each pumping station con- 
sists of 1000 1/s titanium sublimation pump for active gases (Ne, Hae, 
O2, CO, etc.), and a 20 1/s sputter ion pump for inert gases (meth- 
ane, noble gases like He, etc.). The combination of the alarming 
production rate of methane from titanium sublimation pumps (TSP) 
and the decreasing pumping speed of sputter ion pumps (SIP) in the 
ultrahigh vacuum region (UHV) leads us to investigate this prob- 
lem. In this paper, we first describe the essential physics and chem- 
istry of the SIP in a very clean condition, followed by a discussion 
of our measuring techniques. Finally measured methane, argon and 
helium pumping speeds are presented for three different ion pumps 
in the range of 10~* to 10" Torr. The virtues of the best pump are 
also discussed. 


4304 Storage Rings 
REFER ALSO TO CITATION(S) 1639 


1265 (BNL—28222) Beam line design for synchrotron 
spectroscopy in the VUV. Howells, M.R. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1980. Contract AC02- 
76CHO00016. 28p. (CONF-800626—7). NTIS, PC A03/MF 
AOl. 

From 6. international conference on vacuuin ultraviolet radi- 
ation physics; Charlottesville, VA, USA (2 Jun 1980). 

e character of the radiation source provided by an elec- 
tron storage ring is briefly reviewed from the point of view of utili- 
zation for VUV spectroscopy. The design of beam line components 
is then considered with special reference to the problems of con- 
tamination of optical surfaces and vacuum protection. The issues in- 
volved in designing mirrors for use with storage rings are consid- 
ered with emphasis on the questions of power dissipation, image 
quality and materials selection. 


1266 (BNL—28379) ISABELLE: a progress report. 
Hahn, H. (Brookhaven National Lab., Upton, NY (USA)). 
1980. Contract AC02-76CH00016. 7p. (CONF-800980— 10). 
NTIS, PC A02/MF AO1. 

From Applied superconductivity conference; Santa Fe, NM, 
USA (29 Sep 1980). 

This paper discusses the ISABELLE project, which has the 
objective of constructing a high-energy proton colliding beam fa- 
cility at Brookhaven National Laboratory. The major technical fea- 
tures of the intersecting storage accelerators with their projected 
performance are described. Application of over 1000 superconduct- 
ing magnets in the two rings represents the salient characteristic of 
the machine. The status of the entire project, the technical progress 
made so far, and difficulties encountered are reviewed. 


1267 (DOE/ER/03069—779) First year of Mark-J: 
physics with high energy electron-positron colliding beams. 
Report No. 107. Aachen DESY M.I.T. NIKHEF Peking 
Collaboration. (Massachusetts Inst. of Tech., Cambridge 
(USA). Lab. for Nuclear Science). Apr 1980. Contract 
AC02-76ER03069. 121p. NTIS, PC A06/MF AOl1. 

This report reviews the experimental investigation of high 
energy e* e™ interactions by the MARK J collaboration at PETRA, 
the electron-positron colliding beam accelerator at DESY in Ham- 
burg, West Germany. The physics objectives include studies of sev- 
eral purely electromagnetic processes and hadronic final states, 
which further our knowledge of the nature of the fundamental con- 
stituents and of their strong, electromagnetic and weak interactions. 
Before discussing the physics results, the main features and the 
principal components of the MARK J detector are discussed in 
terms of design, function, and performance. Several aspects of the 
online data collection and the offline analysis are also outlined. Re- 
sults are presented on tests of quantum electrodynamics using e* e~ 
— e*e™, u* pe” and tau* tau”, on the measurement of R, the ratio of 
the hadronic to the point-like muon pair cross section, on the 
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search for new quark flavors, on the discovery of three jet events 
arising from the radiation of hard noncollinear gluons as predicted 
by quantum chromodynamics, and on the determination of the 
strong coupling constant a/sub s/. 


44 INSTRUMENTATION 


4401 Radiation Instrumentation 


1268 (PB—80-113624) Application of germanium detec- 
tors to environmental monitoring. Research report. Nix, 
D.W.; Powers, R.P.; Kanipe, L.G. (Tennessee Valley Au- 
thority, Muscle Shoals, AL (USA). Div. of Environmental 
Planning). Mar 1979. 131p. NTIS, PC AO7/MF AOl1. 

Gamma-ray spectroscopy is one of the most economical and 
wide-ranging tools for monitoring the environment for radiological 
impact. This report examines the problems involved in applying 
germanium detectors to the analysis of environmental samples. All 
aspects of germanium spectroscopy--equipment, system installation, 
quality control, energy and efficiency calibration, spectral analysis, 
analytical sensitivities, and cost considerations--are surveyed. Ger- 
manium detectors can be used to achieve analytical sensitivities of 
less than 10 pCi/I (for water) for most radionuclides, often at a con- 
fidence level of 95 percent. Germanium detectors should be used to 
analyze environmental samples that may contain a complex mixture 
of radionuclides or unknown components because the resolution of- 
fered by germanium detectors is unexcelled in these applications. 
However, use of germanium detectors may not always be as eco- 
nomical as use of sodium iodide (NalI(T1)) detectors. 


1269 System for measuring radioactivity of labelled bio- 
polymers . Gross, V. US Patent 4,211,747. 8 Jul 1980. Prior- 
ity date 23 Aug 1976, Union of Soviet Socialist Republics 
(USSR), vp. 

A system is described for measuring radioactivity of labelled 
biopolymers, comprising: a set of containers adapted for receiving 
aqueous solutions of biological samples containing biopolymers 
which are subsequently precipitated in said containers on particles 
of diatomite in the presence of a coprecipitator, then filtered, dis- 
solved, and mixed with a scintillator; radioactivity measuring means 
including a detection chamber to which is fed the mixture pro- 
duced in said set of containers; an electric drive for moving said set 
of containers in a stepwise manner; means for proportional feeding 
of said coprecipitator and a suspension of diatomite in an acid solu- 
tion to said containers which contain the biological sample for 
forming an acid precipitation of biopolymers; means for the remov- 
al of precipitated samples from said containers; precipitated biopo- 
lymer filtering means for successively filtering the precipitate, sus- 
pending the precipitate, dissolving the biopolymers mixed with said 
scintillator for feeding of the mixture to said detection chamber; a 
system of pipelines interconnecting said above-recited means; and 
said means for measuring radioactivity of labelled biopolymers in- 
cluding, a measuring cell arranged in a detection chamber and com- 
municating with said means for filtering precipitated biopolymers 
through one pipeline of said system of pipelines; a program unit 
electrically connected to said electric drive, said means for acid 
precipatation of biopolymers, said means for the removal of precipi- 
tated samples from said containers, said filtering means, and said ra- 
dioactivity measuring device; said program unit adapted to periodi- 
cally switch on and off the above-recited means and check the se- 
quence of the radioactivity measuring operations; and a control unit 
for controlling the initiation of the system and for selecting pro- 
grams. 


1270 (LA—8421-MS) BDD: a dosimeter for the Global 
Positioning System. Argo, H.V.; Baker, D.N.; Belian, R.D.; 
Cope, L.K.; Higbie, P.R. (Los Alamos Scientific Lab., NM 
(USA)). Oct 1980. Contract W-7405-ENG-36. 12p. NTIS, 
PC A02/MF AO1. 

This report describes the design and operation of the BDD, 
a four-channel spectrometer carried by some satellites of the Global 
Positioning System to collect data about magnetically trapped parti- 
cle fluxes. The methods of data collection and analysis are also dis- 
cussed. 
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4402 Radiation Effects On Instrument Components, instruments, Or Electronic Systems 


1271 (BNL—28311) Radiation damage in silicon surface 
barrier detectors. Kraner, H.W.; Ludlam, T.; Kraus, D.; 
Renardy, J. (Brookhaven National Lab., Upton, NY 
(USA)). Sep 1980. Contract AC02-76CHO00016. 14p. 
(CONF-800976—2). NTIS, PC A02/MF AO1. 

From Meeting on miniaturization of high energy physics de- 
tectors; Pisa, Italy (18 Sep 1980). 

Radiation damage can be a limiting effect on the usefulness 
of silicon detectors in high energy physics. Damage effects includ- 
ing resolution and leakage current degradation have been studied in 
two transmission mounted commercial surface barrier detectors 
placed near a production target at the AGS. Fast neutrons in the 
radiation field are suggested to be the major factor in producing in- 
creased leakage current and conversion to p-type base material. 
Both detectors experienced over 10** fast n/cm? and more than 107* 
thermal neutrons/cm? and exhibited severe hole trapping. 


1272 (LBL—11366) Some recent developments in nucle- 
ar charged particle detectors. Stelzer, H. (Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, F.R.); 
California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Aug 1980. Contract W-7405-ENG-48. 16p. (CONF- 
800863—2). NTIS, PC A02/MF AOl1. 

From International conference on nuclear physics; Berkeley, 
CA, USA (24 Aug 1980). 

The latest developments of large-area, position sensitive gas- 
filled ionization chambers are described. Multi-wire-proportional 
chambers as position-sensing and parallel-plate-avalanche counters 
as time-sensing detectors at low pressure (5 torr) have proven to be 
useful and reliable instruments in heavy ion physics. Gas (propor- 
tional) scintillation counters, used mainly for x-ray spectroscopy, 
have recently been applied as particle detectors. Finally, a brief de- 
scription of a large plastic scintillator spectrometer, the Plastic Ball, 
is given and some of the first test and calibration data are shown. 


1273 (COO—3539-13) Technique for adaptive data anal- 
ysis. McFarlane, W.K. (Temple Univ., Philadelphia, PA 
(USA). Dept. of Physics). 1978. Contract AS02-76ER03539. 
20p. NTIS, PC A02/MF AO1. 

An adaptive technique is presented for analyzing time-or- 
dered data sequences where calibrations change systematically 
during data collection. Running averages of selected data items are 
maintained during analysis, and are used to modify calibration con- 
stants. Results can thus be compensated for drifts and for step-func- 
tion changes. A learning process is used to establish initial values of 
running averages. 4 figures. 


1274 (SLAC—224, pp 556-583) Recent results from the 

crystal ball. Tompkins, J.C. (Stanford Univ., CA). Jan 1980. 
From SLAC summer institute on particle physics: quantum 

chromodynamics; Stanford, CA, USA (9 Jul 1979). 

A brief overview is given of the apparatus and its operation, 
and some of its physics capabilities. A detailed discussion of exclu- 
sive states in the Charmonium scheme are precented, and some 
recent work on the hadronic total cross section and characteristics 
of hadronic events is discussed. 


1275 (SLAC-PUB—2606) Particle identification by 
Cherenkov and transition radiation. Gilmore, R.S. (Stanford 
Linear Accelerator Center, CA (USA); Bristol Univ. (UK). 
H.H. Wills Physics Lab.). Sep 1980. Contract ACO03- 
76SF00515. 40p. NTIS, PC A03/MF AOI1. 

The Cherenkov counter has a role as a particle identifier for 
velocities which are too high for Time-of-Flight to be used, and too 
low for transition radiation detectors to give a useable signal. In 
beam lines the compensated differential counter is capable of giving 
the best resolution, but at high momenta the restriction on the 
spread of particle directions gives unacceptable limits on the beam 
acceptance. The transition radiation detectors being developed to 
identify hadrons at relatively low momentum do not have this re- 
striction and might be used instead. For particles produced in an 
interaction, the ring imaging type of Cherenkov should give the 
best coverage for multiparticle events, but a threshold counter is 
much simpler, cheaper and faster where it can give adequate sepa- 
ration. Again at high values of y the resolution of Cherenkov 
counters will fail and some form of transition radiation detector 
will be necessary. 


1276 Tomographic imaging system . Hayakawa, T-; 
Kohno, H.; Nakaya, C.; Sekihara, K.; Shiono, H.; Tomura, 
T.; Yamamoto, S. (to Hitachi Medical Corp Japan). US 
Patent 4,211,926. 8 Jul 1980. Priority date 2 Sep 1977, 
Japan, vp. 

A tomographic imaging system comprising: generating 
means for generating penetrating radiation toward an object under 
investigation; detecting means including an array of radiation sensi- 
tive detectors for detecting the radiation from said generating 
means transmitted through the object and for providing an output 
indicative thereof, said detecting means including at least one side 
of said detector array of radiation sensitive detectors, a checking 
detector being responsive to the radiation generated by said gener- 
ating means which normally does not pass through the object under 
investigation for checking whether the object is positioned within a 
field of view of said detector array of radiation sensitive detectors, 
said checking detector providing an output indicative of the radi- 
ation generated which normally does not pass through the object; 
means for comparing the output of said checking detector with a 
predetermined value for determining whether the object is posi- 
tioned within the field of view of said detector array; means for ro- 
tating said generating menas and said detecting means while keep- 
ing a predetermined relative relationship in position with respect to 
each other; and means for processing the output form said detector 
array to produce a tomographic image of the object. 


1277 Tomographic imaging system . Hayakawa, T-.; 
Horiba, I.; Kohno, H.; Nakaya, C.; Sekihara, K.; Shiono, 
H.; Tomura, T.; Yamamoto, S.; Yanaka, S. (to Hitachi 
Medical Corp (Japan)). US Patent 4,212,062. 8 Jul 1980. Pri- 
ority date 21 Oct 1977, Japan, vp. 

A tomographic imaging system comprising: irradiating 
means for irradating a cross-section of an object under considera- 
tion with radiation rays from plural directions; detector means for 
detecting the radiation rays transmitted through the cross-section of 
said object to produce an output signal; first memory means for 
storing the output signal of said detector means; and an image jre- 
constructing section for performing a convolution integral oper- 
ation on the contents of said first memory means by means of a first 
weighting function to reconstruct a three-dimensional image of the 
cross-section of said object, said image reconstructing section in- 
cluding (I) second memory means for storing a second weighting 
function, said second weighting function being provided with a pre- 
determined positive and negative (N-1)th order when the output 
signal of said detector means produced by the irradiation of the 
cross-section of said object from one of said plural directions is 
sampled by N points, the value of the (N-1)th order of said second 
weighting function being an integration of said first weighting func- 
tion from the (N-1)th order to positive infinity and the value of - 
(N-1)th order of said second weighting function being an integra- 
tion of said first weighting function from the -(N-1)th order to neg- 
ative infinity, (11) control means for successively reading out the 
contents of said first and second memory means, and (III) oper- 
ational means for performing multiplying and summing operations 
on the read-out contents of said first and second memory means, 
said operational means producing the product of the values fo the 
(N-1)th and -(N-1)th orders of said second weighting function and a 
component of the output signal of said detector means relating to 
the radiation rays free from the absorption thereof by said object. 


4402 Radiation Effects On Instrument Components, 
Instruments, Or Electronic Systems 


REFER ALSO TO CITATION(S) 1784 


1278 (AD-A—078975) Net-2 network analysis program, 
Release 9. User’s manual. Malmberg, A.F. (Braddock, Dunn 
and McDonald, Inc., El Paso, TX (USA)). Sep 1973. Con- 
tracts DAAG39-70-C-0050;MIPR-73-531. 230p. NTIS, PC 
Al11/MF AO1. 

NET-2 is a general purpose computer program which solves 
the nonlinear time domain response and linearized frequency 
domain response of arbitrary networks composed of electric circuit 
elements and system operational elements. NET-2 performs param- 
eter variation studies, statistical studies, and network performance 
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4402 Radiation Effects On Instrument Components, instruments, Or Electronic Systems 


optimization. Models are included for gamma rate and neutron dose 
radiation effects. A topological network description is utilized using 
a free form user oriented input language 


4403 Miscellaneous Instruments 


1279 (SAND—80-8034) Single apparatus for the precise 
measurement of the physical properties of liquids at elevated 
temperature and pressure. Nissen, D.A. (Sandia National 
Labs., Livermore, CA (USA)). Oct 1980. Contract AC04- 
76DP00789. 27p. NTIS, PC A03/MF AOl1. 

This report describes an instrument designed for measuring 
the viscosity, surface tension, and density of liquid at elevated tem- 
perature (900°C) and pressure (10 atm). The theoretical principles, 
details of construction and operation, and response of the instru- 
ment are discussed in detail. As an example of the accuracy of the 
data generated by this instrument, the thermophysical properties of 
the molten equimolar mixture of NaNOs and KNOs have been 
measured at 250 to 450°C and are shown to be in excellent agree- 
ment with the recommended literature values 


1280 (SLAC—232) Adaptive signal processor. Walz, 
H.V. (Stanford Linear Accelerator Center, CA (USA)). Jul 
1980. Contract ACO3-76SF00515. 69p. NTIS, PC A04/MF 
AOl. 

An experimental, general purpose adaptive signal processor 
system has been developed, utilizing a quantized (clipped) version 
of the Widrow-Hoff least-mean-square adaptive algorithm devel- 
oped by Moschner. The system accommodates 64 adaptive weight 
channels with 8-bit resolution for each weight. Internal weight 
update arithmetic is performed with 16-bit resolution, and the 
system error signal is measured with 12-bit resolution. An adapt 
cycle of adjusting all 64 weight channels is accomplished in 8 psec. 
Hardware of the signal processor utilizes primarily Schottky-TTL 
type integrated circuits. A prototype system with 24 weight chan- 
nels has been constructed and tested. This report presents details of 
the system design and describes basic experiments performed with 
the prototype signal processor. Finally some system configurations 
and applications for this adaptive signal processor are discussed. 


1281 (UCID—18817) Simplified operation manual PA- 
720 particle counter, Draper, V.F. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 8 Sep 1980. Con- 
tract W-7405-ENG-48. S5Ip. NTIS, PC A04/MF AO1. 

The model PA-720 Automatic Particle Size Analyzer is a 
simple, relatively high speed device designed to provide accurate 
size distributions in both tabular and graphic forms. This model has 
two dynamic ranges; 50 to 2500 microns and 200 to 1600 microns. 
This is an abbreviated version of the manufacturer's operating 
manual. It provides all the necessary information for the novice and 
experienced user. For more detailed explanations and servicing pro- 
cedures one should reference the full manual. 


1282 (UCID—18819) Efficient design of two-dimension- 
al recursive digital filters. Final report. Twogood, R.E.; 
Mitra, S.K. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Jan 1980. Contract W-7405-ENG-48. 12p. 
NTIS, PC A02/MF AO1. 

This report outlines the research progress during the period 
August 1978 to July 1979. This work can be divided into seven 
basic project areas. Project 1 deals with a comparative study of 2-D 
recursive and nonrecursive digital filters. The second project ad- 
dresses a new design technique for 2-D half-plane recursive filters, 
and Projects 3 thru 5 deal with implementation issues. The sixth 
project presents our recent study of the applicability of array pro- 
cessors to 2-D digital signal processing. The final project involves 
our investigation into techniques for incorporating symmetry con- 
straints on 2-D recursive filters in order to yield more efficient im- 
plementations. 


1283 (UNI-TR—6) Ulivasonic flowmeters. Progress 
report II. Wittekind, W.D. (UNC Nuclear Industries, Inc., 
Richland, WA (USA)). 2 May 1980. Contract AC06- 
76RLO1857. llip. NTIS, PC A06/MF AOl1. 

This progress report presents results of in-plant testing of the 
prototype ultrasonic flowmeter and describes modifications to the 


prototype as a result of these tests. The modified prototype, desig- 
nated MOD-I, is described in detail including the principle of oper- 
ation, equipment used and the results of both laboratory and in- 
plant demonstrations. 


1284 Transient photoconductivity apparatus. Scholl, 
F.W. (Department of Electrical Engineering, Columbia Uni- 
versity, New York, New York 10027). ACO3-79ET-23049. 
Rev. Sci. Instrum.; 51: No. 10, 1418-1420(Oct 1980). 

A description is given of a versatile light source and detec- 
tion electronics for observation of transient photoconductivity in 
polycrystalline silicon. The source generates variable optical pulse 
width and amplitude with penetrating 1.06 um radiation; the detec- 
tion electronics allows the observation of low level photocurrents 
with decay times varying over three orders of magnitude, from 1 
ps to Ims. 


4404 Well Logging Instrumentation 


REFER ALSO TO CITATION(S) 601, 602, 604, 606, 607, 609, 610, 611, 613, 
614, 615, 616, 617, 618, 619, 623, 625, 650, 1218 


1285 (SAND—80-0834C, pp 45) US Geological Survey 
experience with high temperature logging cable, cableheads, 
and cable coolers. Hess, A. (Geological Survey, Denver, 
CO). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 


1286 (SAND—80-0834C, pp 71-72) Commercial hy- 
brids in oil and gas well logging. Ringo, M.M. (General 
Electric, Houston, TX). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

The advantages, problems, and availability of products for 
hybrid microcircuits for well logging systems and tools are re- 
viewed. (MHR) 


1287 (SAND—80-0834C, pp 105-108) Dynamic cable 
testing. Gibson, P.T. (Tension Member Technology, West- 
minster, CA). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

Suggestions are offered regarding testing techniques that will 
provide a true evaluation of cable performance in the most cost ef- 
fective and timely manner. Tests discussed are tensile, bending fa- 
tigue, and tension fatigue. (MHR) 


1288 (SAND—80-0834C, pp 123-124) High tempera- 
ture analog integrated circuits. Beasom, J.D. (Harris Semi- 
conductor, Melbourne, FL). May 1980. 

From High temperature electronics and instrumentation 
seminar; Houston, TX, USA (3 Dec 1979). 

The circuits to be offered with 200°C data sheets and tested 
to data sheet limits at 200°C are discussed. The first circuit to be 
offered in this program is the HA-2600-1 operational amplifier 
where the -1 designates 200°C testing and data sheet. Highlights 
from the data sheet are given. Development work on a quad oper- 
ational amplifier to operate for 100 hours at 300°C is described. 
(MHR) 


45 EXPLOSIONS AND EXPLOSIVES 
4501 Chemical 


1289 (LA—8206) Three-dimensional Eulerian calcula- 
tions of triple-initiated PBX 9404, Mader, C.L.; Kershner, 
J.D. (Los Alamos Scientific Lab., NM (USA)). Sep 1980. 
Contract W-7405-ENG-36. 2ip. NTIS, PC A02/MF AOI. 
The three-dimensional, reactive, Eulerian hydrodynamic 
code, 3DE, is described and used to model numerically the interac- 
tion of three spherically diverging detonation waves. The shock ini- 
tiation burn model called Forest Fire was used to model the explo- 
sive decomposition. The formation of regular and Mach shock re- 
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flections, which result from the interaction of three detonation 
waves, is described. 13 figures. 


1290 (LA—8408) Numerical model of the gap test. 
Bowman, A.L.; Kershner, J.D.; Mader, C.L. (Los Alamos 
Scientific Lab., NM (USA)). Oct 1980. Contract W-7405- 
ENG-36. 29p. NTIS, PC A03/MF AO1. 

The Los Alamos Scientific Laboratory (LASL) standard gap 
test and the Naval Ordnance Laboratory (NOL) large-scale gap test 
are modeled numerically using the LASL reactive hydrodynamic 
code 2DE with Forest Fire burn rates. The model shows good 
agreement between calculated and experimental values for PBX- 
9404 and TATB (LASL), and VTQ-2 and Composition B (NOL). 
The calculations demonstrate the two-dimensional nature of the gap 
tests. This is particularly evident from the calculated distances of 
run to detonation in the test samples, which are significantly longer 
than those from the Pop plots at induced pressures near the critical 
gap length. 


1291 (SAND—80-0231) Electrothermal response testing 
of electroexplosive devices with electrically conducting explo- 
sives. Burchett, O.L.; Strasburg, A.C.; Munger, A.C. 
(Sandia National Labs., Albuquerque, NM (USA); Mound 
Facility, Miamisburg, OH (USA)). Oct 1980. Contract 
AC04-76DP00789. 28 p. NTIS, PC A03/MF A0Ol1. 

The Rosenthal technique measures the electrothermal-re- 
sponse characteristics of the bridgewire explosive region of a 
bridgewire initiated explosive device. Rosenthal’s model assumes 
that the explosive surrounding the bridgewire is electrically non- 
conductive. In this work the non-conductive Rosenthal model has 
been modified to include the effects of an electrically conductive 
explosive. The conductive electrothermal response model is shown 
to be a general model that can be reduced to the special case of the 
non-conductive Rosenthal electrothermal response model. 


1292 (SAND—80-1862/1) Deflagration-to-detonation 
transition project. Quarterly report, December 1979-February 
1980. Lieberman, M.L. (ed.). (Sandia National Labs., Albu- 
querque, NM (USA)). Sep 1980. Contract AC04- 
76DP00789. 79p. NTIS, PC A05/MF AOl. 

Progress in a project on deflagration-to-detonation transition 
(DDT) is reported. The activities of this project pertain primarily 
to the development of small, safe, low-voltage, hot-wire detonators. 
Its major goals are: the formulation of a modeling capability for 
DDT of the explosive 2-(5-cyanotetrazolato)pent obalt 
(IID) perchlorate (CP); the development of improved DDT materi- 
als; the establishment of a data base for corrosion, compatibility, 
and reliability of CP-loaded detonators; and the design and devel- 
opment of advanced DDT components. Information is included on 
materials development, component development, and compatibility 
studies encompassing the thermal and chemical stability of CP in 
contact with the component materials. (LCL) 





4502 Nuclear 


1293 (AD—803113) Hydrodynamic concepts selected 
topics for underwater nuclear explosions. Technical report. 
Snay, H.G. (Naval Ordnance Lab., White Oak, MD 
(USA). 15 Sep 1966. 87p. NTIS, PC A0S/MF AOl. 

This paper gives a narrative description of the hydrodyna- 
mic concepts which are important for the understanding of under- 
water explosion processes with particular emphasis given to the 
physical background. Mathematical developments are entirely omit- 
ted or kept to a minimum. The paper describes the concepts of the 
various fluid motions and fluid models involved in explosion phe- 
nomena. The properties of the shock front are described and the 
interrelationship between the formation of the nuclear bubble and 
the shock front is pointed out. The properties of high amplitude 
waves are outlined using Riemann’s description. The formation of 
underwater explosion bubbles is shown to be a hydrodynamic con- 
sequence of the spherical pressure wave emitted by the explosion. 
Such a wave always produced a radial mass flow directed outward, 
the afterflow, which must lead to the formation of a cavity. The 
acoustic approximation of pressure waves is discussed in Appendix 
A. Appendix B contains comments on the entropy concept. 


45 EXPLOSIONS AND EXPLOSIVES 
4503 Explosion Detection 


1294 ee Model for ground motion and at- 
mospheric overpressure due to underground nuclear explosion. 
Lee, H.; Walker, J.J. (Los Alamos Scientific Lab., NM 
(USA)). Oct 1980. Contract W-7405-ENG-36. 22p. NTIS, 
PC A02/MF AOl. 

A physical model is proposed to describe the ground motion 
pattern resulting from an underground nulear explosion in an ideal- 
ized homogeneous medium. Irregular behaviors in the observed 
ground motion are assumed to be perturbations caused by the local 
inhomogeneity of the ground medium. Our model correlates the 
ground motions at any point in the spalled zone to the initial accel- 
eration pulse at the ground zero. Interestingly, the model predicts 
that the ground motion first comes to a stop at a definite radius 
about the ground zero, and the region expands both outward and 
inward as time goes on. We believe that this result is closely related 
to a phenomenon observed at NTS. In the far field approximation, 
we also calculate the overpressure in the lower atmosphere generat- 
ed by the ground motion. We demonstrate that the irregular com- 
ponent of the ground motion does not affect the overpressure histo- 
ry in any significant way. Consequently the model ground motion 
can be used as a good approximztion in generating the atmospheric 
overpressure. 


1295 (SAND—80-1944C) STATS: a unique high aang 
multiple channel, real-time data acquisition system. Ross, 
F.A.; O'Connell, L.; Trellue, R. (Sandia National Labs., Al- 
buquerque, NM (USA)). 1980. Contract AC04-76DP00789. 
4p. (CONF-801027—2; CONF-801121—2). NTIS, PC A02/ 
MF AOl. 

From 4. biennial cube symposium; Livermore, CA, USA (22 
Oct 1980). 

A Stand Alone Test System, called STATS, was developd 
to acquire and analyze data from as many as 120 analog channels. 
STATS is used in testing weapon systems under simulated environ- 
ments at a laboratory in Texas. Some analog channels are sampled 
every 10 microseconds, but most are digitized every 100 microse- 
conds. STATS features hardware data compression and a first-in- 
first-out buffer for each channel. It has also provided a way for the 
test configuration to be controlled by the diskette files that contain 
the test specifications. The analysis specifications are also prede- 
fined in diskette files keyed to the particular test type. The tech- 
niques used are applicable when many channels must be monitored 
simultaneously, channel activity comes in spurts separated by long 
quiet periods, and more than a few channels experience nearly si- 
multaneous bursts of activity. 


4503 Explosion Detection 


1296 (AD—483926) Sound velocities near the ground in 
the vicinity of an atomic explosion. Report to the test direc- 
tor. McLoughlin, R.C.; Foushee, F.C. (Navy Electronics 
Lab., San Diego, CA (USA)). Jan 1955. 68p. NTIS, PC 
A04/MF AO1. 

Sound velocities in the air close to the ground near the nu- 
clear detonations of Shots 9 and 10 were measured by determining 
the transit time of acoustic signals across air paths of known 
lengths. The regular velocity meters were oriented in such a way as 
to measure the sum total of wind velocity along the blast line and 
acoustic velocity due to temperature. A device called a particle ve- 
locity meter was also used and this was to measure both preshock 
and postshock wind velocities separating them into their compo- 
nents in three mutually perpendicular directions and giving the ve- 
locities due to temperature alone as well. Measurements were made 
at elevations of 3 1/2 and 10 ft over various types of terrain, 
namely desert soil, fir boughs, black iron, and sand covered with 
emulsified asphalt at intended ground zero. 


1297 (AD-A—079531) On detecting and estimating mul- 
tiple arrivals from underground nuclear explosions. Technical 
report. Shumway, R.H.; Blandford, R.R. (Teledyne Geo- 
tech, Alexandria, VA (USA). Seismic Data Lab.). 25 May 
1978. Contract F08606-78-C-0007. 66p. NTIS, PC A04/MF 
AOl. 

Nine explosions were used to study the problem of specify- 
ing the number and characteristics of the arrival phases of nuclear 
explosion. Tentative identification of the amplitudes and time delays 
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of the multiple arrivals are given. The method used is to scan the 
likelihood (L) for a single reflection model over amplitude (a) and 
time delay (tau). The likelihood is constructed in the frequency 
domain using von Seggern and Blandford’s (1972) source signal 
spectrum and a noise spectrum estimated from a time window pre- 
ceding the signal. The results demonstrated that pP was present 
along with additional multiple arrivals indicated by other peaks in 
the likelihood function, L. In the case of MAST and PILE- 
DRIVER, the likelihood estimate for tau was found to be clearly 
superior to tau = 1/f sub n, where f sub n is the first null frequen- 
cy. The result for PILEDRIVER, tau = .15, is the first accurate 
estimate of tau for this event, and the shortest estimated delay time 
in the literature. The delay time for CANNIKIN, .55 sec, is signifi- 
cantly shorter than twice the observed uphole time: 1.0 sec. This 
result is unexplained, but it may be related to a change of reflection 
coefficient with frequency which is not included in the model. 
Comparison of theoretical and observed WWSSN long-period ex- 
plosion P waves provides evidence for such a variable reflection 
coefficient. Fair to good agreement was obtained between predict- 
ed and observed explosion periods measured on WWSSN long- 
period film and on LRSM short-period data which was decon- 
volved to appear as if recorded on the WWSSN long-period 
system. 


50 ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


5001 Basic Studies 


REFER ALSO TO CITATION(S) 407, 1331 


1298 (CONF-7911108—) Proceedings of the workshop/ 
symposium on the preliminary evaluation of the ionospheric 
disturbances associated with the HEAO-C launch, with appli- 
cations to the SPS environmental assessment. Mendillo, M.; 
Baumgardner, B. (eds.). (Boston Univ., MA (USA)). Aug 
1980. Contract W-31-109-ENG-38. 260p. NTIS, PC A1i2/ 
MF Aol. 

From Symposium on preliminary evaluation of the ionos- 
pheric disturbances associated with the HEAO-C launch with ap- 
plication to the SPS environmental assessment; Boston, MA, USA 
(11 Nov 1979). 

The launch of NASA's third High Energy Astrophysical 
Observatory (HEAO-C) at 05:28 U.T. on 20 September 1979 by an 
Atlas-Centaur rocket produced an extraordinary opportunity to 
monitor a large-scale, artificially-induced depletion of the Earth’s 
ionosphere. The resultant plasma hole, an effect caused by rapid 
chemical processes between the rocket’s exhaust plume of H2O and 
Hz and the ionospheric constituents (0* and e~ ), was detected by 
an extensive network of temporary observatories set up specifically 
for the event. The purpose of this report is to provide a brief sum- 
mary of the initial results obtained. The experiments of opportunity 
that initially emerged from the HEAO-Hole announcement ultimate- 
ly developed into an extensive and coordinated observing program 
aimed at addressing a wide variety of scientific and technological 
topics related to atmospheric modifications. While a considerably 
longer data-analysis time is needed for a comprehensive understand- 
ing of the induced effects, each experimentor/participant at the 
Workshop was able to provide a quick look summary of results in 
order that timely information on rocket effluent consequences 
could be made available to the Department of Energy/Argonne 
National Laboratory environmental assessment study for the pro- 
posed Satellite Power System (SPS). Twenty papers are included. 
(WHK) 


1299 (DP-MS—80-52) Inclusion of routine wind and 
turbulence forecasts in the Savannah River Plant's emergency 
response capabilities. Pendergast, M.M.; Gilhousen, D.B. 
(Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Sa- 
vannah River Lab.; National Weather Service, Silver 
Spring, MD (USA)). 1980. Contract AC09-76SR00001. 18p. 
(CONF-801064—1). NTIS, PC A02/MF AO1. 

From Symposium on intermediate range atmospheric trans- 
port nrocesses and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980). 
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The Savannah River Plant's emergency response computer 
system was improved by the implementation of automatic forecasts 
of wind and turbulence for periods up to 30 hours. The forecasts 
include wind direction, wind speed, and horizontal and vertical tur- 
bulence intensity at 10, 91, and 243 m above ground for the SRP 
area, and were obtained by using the Model Output Statistics 
(MOS) technique. A technique was developed and tested to use the 
30-hour MOS forecasts of wind and turbulence issued twice daily 
from the National Weather Service at Suitland, Maryland, into 
SRP’s emergency response program. The technique for combining 
MOS forecasts, persistence, and adjusted-MOS forecast is used to 
generate good forecasts any time of day. Wind speed and turbu- 
lence forecasts have been shown to produce smaller root mean 
square errors (RMSE) than forecasts of persistence for time periods 
over about two hours. For wind direction, the adjusted-MOS fore- 
casts produce smaller RMSE than persistence for times greater than 
four hours. 


1300 (NOAA-TM-ERL-ARL—79) Comparative synopsis 
of model atmospheres for 1954, 1958, 1962, and 1976 below 
47 kilometers. Cordella, R.H. Jr.; Olore, J.M. (National 
Oceanic and Atmospheric Administration, Silver Spring, 
MD (USA). Air Resources Lab.). Aug 1979. 17p. National 
Oceanic and Atmospheric Administration, Air Resources 
Labs., Silver Springs, MD. 

Research has refined atmospheric models over time. Howev- 
er, instruments used to explore atmospheric properties (natural con- 
stituents or man’s pollutants) were often pushed to their useful 
limits, and, therefore, required calibration not only for the param- 
eter of interest but also for altitude parameters which affected the 
primary measurement. The then current standard atmosphere was 
referenced for each set of measurements to compensate for the ef- 
fects of pressures, density and temperature. Surviving documenta- 
tion rarely specifies which year’s model was used in calibration but 
often pressure versus altitude data are available. Also, reference to 
a subsequent year’s model was then impossible but is now relevant. 
This report provides a simple means of comparing models to each 
other and to data records by reducing them to one equation for 
each parameter versus altitude. Constants and variables are tabulat- 
ed by year and a computer program for generating the dependent 
variables is included. This work originated as a prelude to an error 
analysis of a family of turbine type flow sensors from 20 to 40 km 
from 1954 to the present. 


1301 (UCRL—84071) Study of the effectiveness of the 
Cl/sub x/ catalytic ozone loss mechanisms. Wuebbles, D.J.; 
Chang, J.S. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Sep 1980. Contract W-7405-ENG-48. 9p. 
(CONF-800869—3). NTIS, PC A02/MF AO1. 

From Quadrennial international ozone symposium; Boulder, 
CO, USA (4 Aug 1980). 

The importance of catalytic mechanisms involving chlorine 
species for destroying stratospheric ozone is now well recognized. 
A number of chlorinated halocarbons have been suggested as an- 
thropogenic sources of stratosphric chlorine. In particular the po- 
tential impacts on stratospheric ozone of surface release of CF2CL2, 
CFCl; and CHsCCl; have been studied extensively previously. 
With the current understanding of atmospheric photochemical 
processes, there are now at least three other ozone destroying cata- 
lytic cycles involving chlorine species in addition to the well 
known Cl-C10 catalytic cycle that are of varying importance in the 
stratosphere. Because of the differences in the vertical distributions 
of the concentration of the relevant chemical species the most ef- 
fective altitudes for each cycle are different. Since an individual ha- 
locarbon releases chlorine atoms over a wide range of different alti- 
tudes in the stratosphere, its impact on stratospheric ozone must be 
due to the combined effect of each of these cycles. In this study, a 
comparison is made of the relative roles of these catalytic cycles 
for destroying stratospheric ozone when emissions for various halo- 
carbons are considered. It is concluded that there are at least four 
catalytic cycles for odd oxygen destruction involving chlorine spe- 
cies. The relative efficiency of these cycles vary significantly with 
altitude. Changes in the ozone vertical distribution from various ha- 
locarbon pertutrbations were found to be different in shape. This 
was due to the differences in the altitude range of inorganic chlo- 
rine release resulting from halocarbon destruction and to the differ- 
ences in relative catalytic cycle efficiencies. 
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1302 Numerical determination of the evolution of cloud 
drop spectra due to condensation on natural aerosol particles. 
Lee, I.Y.; Haenel, G.; Pruppacher, H.R. (Space Science Di- 
vision, NASA, Ames Research Center, Moffett Field, CA 
94035). J. Atmos. Sci.; 37: No. 8, 1839-1853(Aug 1980). 

The time variation in size of aerosol particles growing by 
condensation is studied numerically by means of an air parcel 
model which allows entrainment of air and aerosol particles. Parti- 
cles of four types of aerosols typically occurring in atmospheric air 
masses were considered. The present model circumvents any as- 
sumption about the size distribution and chemical composition of 
the aerosol particles by basing the aerosol particle growth on actu- 
ally observed size distributions and on observed amounts of water 
taken up under equilibrium by a deposit of the aerosol particles. 
Characteristic differences in the drop size distribution, liquid water 
content and supersaturation were found for the clouds which 
evolved from the four aerosol types considered. 


5002 Chemicals Monitoring And Transport 


1303 (ANL/EES-TM—100) Ionospheric modification by 
rocket effluents. Final report. Bernhardt, P.A.; Price, K.M.; 
da Rosa, A.V. (Stanford Univ., CA (USA). Stanford Elec- 
tronics Labs.). 1 Jun 1980. Contract W-31-109-ENG-38. 
64p. NTIS, PC A04/MF AOl1. 

This report describes experimental and theoretical studies re- 
lated to ionospheric disturbances produced by rocket exhaust 
vapors. The purpose of our research was to estimate the ionos- 
pheric effects of the rocket launches which will be required to 
place the Satellite Power System (SPS) in operation. During the 
past year, we have developed computational tools for numerical 
simulation of ionospheric changes produced by the injection of 
rocket exhaust vapors. The theoretical work has dealt with (1) the 
limitations imposed by condensation phenomena in rocket exhaust; 
(2) complete modeling of the ionospheric depletion process includ- 
ing neutral gas dynamics, plasma physics, chemistry and thermal 
processes; and (3) the influence of the modified ionosphere on radio 
wave propagation. We are also reporting on electron content mea- 
surements made during the launch of HEAO-C on Sept. 20, 1979. 
We conclude by suggesting future experiments and areas for future 
research. 


1304 (BNL—28332) Model for stack plume reactions 
with atmospheric dilution (SPREAD). Levine, S.Z. (Brook- 
haven National Lab., Upton, NY (USA)). 1980. Contract 
AC02-76CH00016. 28p. (CONF-801114—7). NTIS, PC 
A03/MF AOl1. 

From Symposium on plumes and visibility; Grand Canyon, 
AZ, USA (10 Nov 1980). 

Two mechanisms are presented and employed to simulate 
the solar irradiation of an expanding plume consisting of SO, NO, 
NO:, CO, and olefin at initial concentrations expected in power 
plant emissions. The first mechanism is a conventional atmospheric 
photochemical model consisting of 30-species while the second is a 
15-species surrogate which accurately reproduces the results ob- 
tained with the first mechanism and does so with a 60 to 70% sav- 
ings in execution time. SO2 conversion rates in the range of 0.05 to 
6% hr~' are predicted and the oxidation mechanism is found to be 
controlled by the HO-SO2 and O-SO: reactions with the latter sig- 
nificantly contributing to H2SO, formation in the early stages of the 
plume life. 


1305 (BNL—28347) Atmospheric oxidation of sulfur 
dioxide as viewed from power plant and smelter plume stud- 
ies. Newman, L. (Brookhaven National Lab., Upton, NY 
(USA)). 1980. Contract AC02-76CH00016. 28p. (CONF- 
801114—6). NTIS, PC A03/MF AOl. 

From Symposium on plumes and visibility; Grand Canyon, 
AZ, USA (10 Nov 1980). 

An overview is presented of significant historical, recent, 
and new power plant and smelter plume studies which have been 
directed at understanding the atmospheric oxidation of sulfur diox- 
ide. It can be concluded that the average rate of oxidation of sulfur 
dioxide in plumes entering into and mixing with clean air is general- 
ly less than 1% per hour but with polluted urban air the rate can be 
at least twice as fast. In addition, a diurnal variation in the rate is 
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sometimes observed that is near zero at night and approximately 
3% during midday. Although there is a tendency to select the ho- 
mogeneous over the heterogeneous mechanism as the dominant 
pathway for the oxidation, the basis for choice is not definitive and 
most likely both mechanisms are at times operative. Suggestions are 
advanced for new and important studies that can be performed 
with technologies just becoming available. 


1306 (DOE/EV/70031—5) Analysis of baseline data 
from federally leased oil shale tracts in Colorado and Utah. 
Wolf, M.A. (Oregon State Univ., Corvallis (USA). Air Re- 
sources Center). May 1980. Contract AT06-76EV70031. 
3lp. NTIS, PC A03/MF AO1. 

Data acquired by lessees of three federally leased oil shale 
tracts in Colorado and Utah were analyzed in an effort to develop 
additional information which would be useful in guiding develop- 
ment of those extensive resources. Comparative data within each 
tract and among the three tracts for ozone, total suspended particu- 
late, and a number of meteorological variables are presented. Com- 
ments are provided concerning the uneven quality of the data. The 
data are utilized to show that the wide variability of ozone concen- 
tration observed at the several sites on the three tracts can be at- 
tributed principally to the daily maximum mixed layer depth of the 
region and to the depth and intensity of the nocturnal inversion lo- 
cally. Criticism is made that the baseline programs for the three 
tracts were pursued independently. Finally, a research program to 
provide new information on short and long range transport, disper- 
sion, and removal processes in complex terrain is urged. 


1307 Remote sensing of natural resources. Quarterly lit- 
erature review, July-September 1980. Gonzales, R.W.; Inglis, 
M.H. (eds.). Albuquerque, New Mexico; Technology Appli- 
cation Center (1980). 93p. (TAC-RS—80-003). 

The abstracted literature sources of remote sensing were re- 
viewed, and documents related to remote sensing sensors of the 
natural resources selected. Abstracts of papers that deal with docu- 
mented data and data gathering techniques that are performed or 
obtained remotely from space, aircraft, or ground-based stations are 
included. They are presented under the following section headings: 
general (meetings, symposia, proceedings, general project over- 
views, legal studies); geology (descriptive and exploration); envi- 
ronmental quality (water quality, air quality, mine reclamation and 
monitoring, nuclear plant siting); hydrology; vegetation (agricul- 
ture, forestry, and natural vegetation); oceanography; regional plan- 
ning and land use; data manipulation; and instrumentation and tech- 
nology. (JGB) 


1308 (NOAA-TM-ERL-ARL—81) Air Resources Labo- 
ratories atmospheric transport and dispersion model (ARL- 
ATAD). Heffter, J.L. (National Oceanic and Atmospheric 
Administration, Silver Spring, MD (USA). Air Resources 
Lab.). Feb 1980. 28p. National Oceanic and Atmospheric 
Administration, Air Resources Labs., Silver Springs, MD. 

The Air Resources Laboratories Atmospheric Transport and 
Dispersion Model (ATAD) is oriented toward practical application 
for pollution studies. ATAD calculates trajectories of 5 days dura- 
tion from any number of origins, starting every 6 hours during any 
selected period (e.g., a day, month, or season), moving either for- 
ward or backward in time. Each trajectory is calculated using 
transport winds averaged in a vertical layer. Dispersion calculations 
are made for the forward trajectories. Standard model output in- 
cludes tables of transport layer depth, maximum vertical wind shear 
in the transport layer, and trajectory positions. Optional output in- 
cludes trajectory plots and maps of time averaged surface air con- 
centrations and deposition amounts. A discussion is presented of the 
input data, with a description of the transport and dispersion tech- 
niques used in ATAD and examples of model output. The input 
meteorological data format and data tape availability are also de- 
scribed, and ATAD operating instructions are given. 


1309 (PB—80-113657) The impact of future diesel emis- 
sions on the air quality of large cities. Final report. Paul, 
R.A. (PEDCo Environmental, Inc., Durham, NC (USA)). 
May 1979. Contract EPA-68-02-2585. 228p. NTIS, PC Al1/ 
MF AOl. 

The impact of diesel-powered vehicles in the central business 
districts of New York, Chicago and Los Angeles was studied. 
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Annual particulate matter emissions from automobiles, taxis, buses 
and light-duty trucks were projected to the year 2000. The emis- 
sions were correlated with air monitoring data in order to calculate 
the impact on air quality. Significant increases were predicted in at- 
mospheric particulate matter because of increased diesel engine use. 


1310 (PB—80-116163) Iowa air quality report (1978). 
(Iowa Dept. of Environmental Quality, Des Moines (USA). 
Air and Land Quality Div.). Jul 1979. 61p. NTIS, PC A04/ 
MF AOI. 

Iowa's air monitoring data from 1957 to 1978 has been com- 
piled in this report for seven pollutants monitored in the State: sus- 
pended particulates, sulfur dioxide, nitrogen dioxide, carbon monox- 
ide, hydrocarbons, ozone and lead. The data are presented in tabu- 
lar form for each pollutant. Additional sections discussing the pol- 
lutants and pollutant sources, the air monitoring network, and the 
analysis of data and trends have been added. 


1311 (PB—80-117658) Ambient air carbon monoxide 
measurements. Final report. Chaney, L.W. (Michigan Univ., 
Ann Arbor (USA)). Aug 1979. 36p. NTIS, PC A03/MF 
AOl. 

A new type CO monitor was applied to special ambient air 
measurement problems. The monitor, a gas filter correlation (GFC) 
instrument, was designed specifically for use in the St. Louis Re- 
gional Air Pollution Study (RAPS), but has been applied to several 
other measurement requirements. The monitor has an inherently 
fast response of less than one second and has proved useful in docu- 
menting extremely variable monitoring situations. The monitor was 
used in nine separate studies and typical data are presented. The 
most significant contribution from these studies has been the ability 
to document the extreme variability of carbon monoxide in urban 
environments. 


1312 (PB—80-118557) An investigation of potential 
markets for an instrument for measuring non-methane hydro- 
carbons in ambient air by a cryogenic technique. Seaton, 
C.H. (Proformagen, Inc., San Diego, CA (USA)). 11 Jun 
1975. 22p. NTIS, PC A02/MF AOl. 

An instrument for measuring non-methane hydrocarbons 
(NMHC) in ambient air by using a cryogenic technique is investi- 
gated. This instrument, the cryogenic methane separator (CMS), 
provides a means of separately measuring total hydrocarbons, then 
methane, in ambient air, so that the difference between the two 
measurements is a measure of the NMHC in ambient air. This is 
accomplished by including a cryogenic cold trap which may be 
switched into or out of the internal flow lines, that condenses the 
NMHC when the flow passes through it, leaving only the methane 
to be measured by a flame ionization detector. When the flow by- 
passes the cold trap, the total hydrocarbons pass through and are 
measured. The potential market is defined and evaluated for instru- 
ments that have the capability to measure non-methane hydrocar- 
bons and specifically, to evaluate markets for the CMS. Substantial 
attention is directed to the influence of EPA requirements for 
NMHC measurements on the market. 


1313 (PB—80-118763) Further characterization of sor- 
bents for environmental sampling. Final report Mar 78-Jun 
79. Piecewicz, J.F.; Harris, J.C.; Levins, P.L. (Little 
(Arthur D.), Inc., Cambridge, MA (USA)). Sep 1979. Con- 
tract EPA-68-02-2150. 47p. NTIS, PC A03/MF AOl1. 

The report gives results of an ongoing experimental program 
to evaluate the breakthrough characteristics of sorbent resins for 
sampling of organic vapors using an elution analysis chromatogra- 
phic technique. The effects of water vapor and CO2, at levels typi- 
cal of gaseous effluents from combustion processes, on retention of 
nonpolar and polar species on two commonly used sorbents (KAD- 
2 and Tenax-GC) have been studied. Effects on XAd-2 were small 
but the volumetric capacity of Tenax-GC was substantially de- 
creased. Other sorbents were characterized for potential use in 
vapor sampling systems: coconut-based charcoal, petroleum-based 
charcoal, silica gel, Ambersorb XE-340 and Xe-347, and XED-8. 
Retention volumes for XAD-8 and silica gel were roughly compa- 
rable to those of XAD-2 and Tenax-GC; those of the charcoals and 
the Ambersorbs were 2 to 4 orders of magnitude higher. Recovery 
of sorbate from charcoals is known to be poor in some cases, how- 
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ever, and recovery from the Ambersorbs is suspect but under inves- 
tigation. 


1314 (PB—80-118771) Aerosol source characterization 
study in miami, florida. trace element analysis. Final report 
jun 76-jun 79. Hardy, K.A. (Florida International Univ., 
Miami (USA). Dept. of Physical Sciences). Sep 1979. Con- 
tract EPA-68-02-2406. 71p. NTIS, PC A04/MF AOl. 

Aerosol in Miami, Florida was sampled in June 1975 to 
better characterize the aerosol in an urban environment devoid of 
heavy industry. The three sampling sites selected were an area with 
light industrial activity, one with heavy commercial activity, and a 
sparsely populated residential area. Sampling devices at each site in- 
cluded a five-stage cascade impactor and a streaker sampler to give 
the time distribution of trace elements. A wind-direction-sensitive 
sampling system controlling four five-stage cascade impactors was 
installed at one site. Size and time distributions of trace elements 
heavier than aluminum were determined by proton induced x-ray 
emission at Florida State University. Determining the directional 
distribution of the trace elements allowed pinpointing of strong 
local sources. The calculated aerosol source coefficient indicated 
less than 10 percent of the aerosol mass in Miami can be attributed 
to the sea spray. 


1315 (PB—80-118946) A feasibility study of a pocket- 
sized gas chromatographic air analyzer. Final contract report. 
Terry, S.C.; Jerman, J.H. (Stanford Univ., CA (USA). Stan- 
ford Electronics Labs.). Jul 1977. Contract PHS-NIOSH- 
210-76-0140. 116p. NTIS, PC A06/MF AOI. 

The feasibility of producing a pocket-sized air contaminant 
monitor based upon a miniature gas chromatograph and an integrat- 
ed microcomputer has been demonstrated and a practical design for 
the instrument is presented. This pocket-sized instrument is intend- 
ed to be used as a personal exposure monitor which is unobtrusive- 
ly carried by an industrial worker throughout the day. The pro- 
posed instrument is fully self-contained in an 8 cm x 4 cm x 15 cm 
package weighing approximately 0.6 kg. It is build around a minia- 
ture integrated gas chromatograph (GC) consisting of a capillary 
column, a sample injection valve, and detector. A state-of-the-art 
integrated circuit microcomputer is included in the instrument to 
handle control and data processing functions. The proposed instru- 
ment will be capable of sampling the atmosphere automatically 
once a minute for eight hours, measuring the concentrations of up 
to 10 different vapors simultaneously to within 10% accuracy, cal- 
culating and storing the time-weighted-average and peak concentra- 
tions for each of the gases, measuring concentrations at the 10 ppm 
level, displaying any of the stored concentrations upon demand, 
and sounding an alarm when any concentration exceeds a predeter- 
mined value. The desirable features of this instrument -- its small 
size, automatic operation, and ability to monitor multiple gases -- 
should make it a useful analytical tool and of significant use in the 
fields of industrial hygiene and occupational safety. 


1316 (PB—80-803653) Nitrogen oxide air pollution. 
Part 2. Detection and analysis (citations from the American 
Petroleum Institute data base). Report for 1975-Oct 79. Ca- 
vagnaro, D.M. (National Technical Information Service, 
Springfield, VA (USA)). Jan 1980. 214p. NTIS PC NO1/ 
MF NOl1. 

Reports related to detection and analysis of nitrogen oxides 
are cited in this bibliography. Topics include the techniques and 
equipment used for gas analysis of exhaust emissions and flue gases. 
(This updated bibliography contains 207 abstracts, 40 of which are 
new entries to the previous edition.) 


1317 (PB—80-803661) Nitrogen oxide air pollution. 
Part 3. Atmospheric chemistry (citations from the American 
Petroleum Institute data base). Report for 1976-Oct 79. Ca- 
vagnaro, D.M. (National Technical Information Service, 
Springfield, VA (USA)). Jan 1980. 220p. NTIS PC NO1/ 
MF NOl1. 

This bibliography cites research reports on the atmospheric 
chemistry of nitrogen oxides. Topics include photochemical air pol- 
lution models, smog chemistry and reactivity, pollutants interaction 
with the atmosphere, chemical reactions, and the rate of the reac- 
tions. (This updated bibliography contains 213 abstracts, 59 of 
which are new entries to the previous edition.) 
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1318 (PNL—3555) Assessing the air pollution carrying 
capacity of the northern Puget Sound region: an application 
of TAPAS. Wood, M.C.; Childs J.E.; Marlatt, W.E. (Marlatt 
and Associates, Fort Collins, CO (USA)). Sep 1980. Con- 
tract AC06-76RL01830. 519p. NTIS, PC A22/MF AOI. 

The technique discussed, the Topographic Air Pollution 
Analysis System (TAPAS), was developed to provide valid infor- 
mation on the dispersion capability of the lower atmosphere in 
areas characterized by complex terrain features. A study was un- 
dertaken to assess the air quality (SO2) impacts associated with 
energy development in the region and to determine the constraints 
on energy development due to regulated limitations on the amount 
of air quality degradation allowable in the area. The emission con- 
straint analysis for the northern Puget Sound region indicated that 
total SO. emissions in the core area (on an annual basis) are less 
than half of the amount that could be tolerated in the entire core 
region while maintaining ambient concentrations within state and 
federal annual average limitations. However, comparison of source 
characteristics with source location and grid cell emission restric- 
tions indicated that localized areas adjacent to the major point 
sources are already far in excess of the SO2 carrying capacity. This 
conclusion is supported by air quality monitoring data that indicate 
state standard violations at several receptor locations within the 
study area. The annual maps of wind patterns and PI-Matrix values 
show areas of both good and poor dispersion characteristics under 
the most prevalent flow conditions. 


1319 (RFP—3010) Mobile Ambient Air Monitor. John- 
son, C.M.; Faber, L.H. (Rockwell International Corp., Palo 
Alto, CA (USA). Energy Systems Group). 24 Sep 1980. 
Contract AC04-76DP03533. 41p. NTIS, PC A03/MF AOl1. 

The Mobile Ambient Air Monitor (MAAM) is designed to 
record ambient levels of carbon monoxide, methane, total hydro- 
carbons, ozone, sulfur dioxide, nitric oxide, nitrogen dioxide, and 
total oxides of nitrogen. Wind speed and direction, barometric pres- 
sure, temperature, and relative humidity are the measured meteoro- 
logical conditions. An acoustic sounder installed to measure inver- 
sion heights above the measuring station. A data acquisition system 
records all analyzed pollutants plus the meteorological conditions. 


1320 (UCRL—84070) Global distributions of total ozone 
during January and February 1979 as determined from 
DMSP multichannel filter radiometer measurements. Luther, 
F.M.; Ellis, J.S.; Lovill, J.E.; Sullivan, T.J.; Weichel, R.L. 
(California Univ., Livermore (USA). Lawrence Livermore 
National Lab.). Sep 1980. Contract W-7405-ENG-48. 10p. 
(CONF-800869—4). NTIS, PC A02/MF AO1. 

From Quadrennial international ozone symposium; Boulder, 
CO, USA (4 Aug 1980). 

The multichannel filter radiometer instrument (MFR) was 
first flown on a Defense Meteorological Satellite Program (DMSP) 
Block 5D series satellite in 1977. Daily analyses of the global distri- 
bution of retrieved total ozone are presented for January and Feb- 
ruary 1979. The temporal and spatial averages and variability of 
ozone during this period are discussed. Retrieved total column 
ozone data derived from the MFR measurements for January 1979 
are compared with preliminary SBUV measurements and with dis- 
tributions of total ozone measured between 1958 and 1967. 


1321 Sulfur in the atmosphere. Husar, R.B.; Lodge, J.P. 
Jr.; Moore, D.J. (eds.). Elmsford, NY; Pergamon Press 
(1978). 828p. (CONF-770909—). Pergamon Press, Maxwell 
House, Fairview Park, Elmsford, NY 10523. 

From International symposium on sulfur in the atmosphere; 
Dubrovnik, Yugoslavia (7 Sep 1977). 

Published as Volume 12, No. 1/3, of the journal Atmospher- 
ic Environment. 

Each paper was abstracted and indexed separately for EDB. 
(JGB) 


1322 (BNL—28349) Conversion rates in power plant 
plumes based on filter pack data. Part II: The oil fired North- 
port plume. Garber, R.W.; Forrest, J.; Newman, L. (Brook- 
haven National Lab., Upton, NY (USA)). [nd]. Contract 
AC02-76CH00016. 38p. (CONF-801114—8). NTIS, PC 
A03/MF AO1. 
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From Symposium on plumes and visibility; Grand Canyon, 
AZ, USA (10 Nov 1980). 

More than 60 airborne plume studies were conducted at a 
large oil-fired power station during a 3-1/2 year period. These stud- 
ies were conducted to determine the typical rate of formation of 
sulfate in the plume and the conditions which most influence these 
atmospheric processes. The power plant chosen for this program is 
located in the northeast region of the US and during the course of 
these studies a typical variety of meteorological conditions were en- 
countered. The diurnal variation was also extensively studied. 
Plume sulfate rarely accounted for more than 5% of the total 
plume sulfur even for plume travel times of up to 4 hours. For most 
experiments more than half of the plume sulfate was that emitted 
from the power plant units. The rate of atmospheric oxidation of 
sulfur dioxide to sulfate was not readily discernible due to the low 
rate of conversion and the relatively high amount of the sulfate 
emitted. The results reported generally indicate an apparent oxida- 
tion rate of less than 1% per hour. A diurnal influence or effects 
due to changes in various meteorological conditions are difficult to 
detect. However the large data set permits us to conclude that 
either higher temperatures, higher partial pressures, or midday peri- 
ods can give rise to oxidation rates two to three times higher than 
the average. 
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1323 (AD-A—079309) Compilation of local fallout data 
from test detonations 1945-1962 extracted from DASA 1251. 
Volume I. Continental US tests. Hawthorne, H.A. (General 
Electric Co., Santa Barbara, CA (USA)). 1 May 1979. Con- 
tract DNA001-79-C-0081. 619p. NTIS, PC A99/MF AO1. 

Fallout patterns from U.S. continental nuclear weapons tests. 
Also given are time and place of test and ambient winds. 


1324 (AD-A—079310) Compilation of local fallout data 
from test detonations 1945-1962 extracted from DASA 1251. 
Volume II. Oceanic U.S. tests. Hawthorne, H.A. (General 
Electric Co., Santa Barbara, CA (USA)). 1 May 1979. Con- 
tract DNA001-79-C-0081. 351p. NTIS, PC A16/MF A0Ol1. 
Fallout patterns from U.S. oceanic nuclear weapons tests are 
given. Also given are time and place of test and ambient winds. 


1325 (DOE/EV/03944—17) Atmospheric tritium. Oest- 
lund, H.G.; Mason, A.S. (Miami Univ., FL (USA)). 1980. 
Contract AS05-76EV03944. 76p. NTIS, PC A05/MF AO0Ol1. 

Research progress for the year 1979 to 1980 are reported. 
Concentrations of tritiated water vapor, tritium gas and tritiated hy- 
drocarbons in the atmosphere at selected sampling points are pre- 
sented. (ACR) 


1326 (DP-MS—80-33) Krypton retention on solid adsor- 
bents. Monson, P.R. Jr. (Du Pont de Nemours (E.I.) and 
Co., Aiken, SC (USA). Savannah River Lab.). 1980. Con- 
tract AC09-76SRO00001. 16p. (CONF-801038—9). NTIS, PC 
A02/MF AO1. 

From 16. DOE nuclear air cleaning conference; San Diego, 
CA, USA (20 Oct 1980). 

Radioactive krypton-85 is released to the atmosphere in the 
off-gas from nuclear reprocessing plants. Three main methods have 
been suggested for removal of krypton from off-gas streams: cryo- 
genic distillation; fluorocarbon absorption; and adsorption on solid 
sorbents. Use of solid adsorbents is the least developed of these 
methods, but offers the potential advantages of enhanced safety and 
lower operating costs. An experimental laboratory program was de- 
veloped that will be used to investigate systematically many solid 
adsorbents (such as zeolites, i.e., mordenites) for trapping krypton 
in air. The objective of this investigation is to find an adsorbent 
that is more economical than silver-exchanged mordenite. Various 
physical and chemical characteristics such as adsorption isotherms, 
decontamination factors, co-adsorption, regeneration, and the mech- 
anism and kinetics of noble gas adsorption were used to character- 
ize the adsorbents. In the experimental program, a gas chromato- 
graph using a helium ionization detector was used to measure the 
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krypton in air before and after the adsorbent bed. This method can 
determine directly decontamination factors greater than 100. 


1327 (LBL—10768) Residential radon daughter monitor 
based on alpha spectroscopy. Nazaroff, W.W. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). May 
1980. Contract W-7405-ENG-48. 100p. NTIS, PC A05/MF 
AOl. 

The radioactive daughters of radon-222 pose a serious 
indoor air quality problem in some circumstances. A technique for 
measuring the concentrations of these radioisotopes in air is pre- 
sented. The method involves drawing air through a filter; then, for 
two time intervals after sampling, counting the alpha decays from 
polonium-218 and polonium-214 on the filter. The time intervals are 
optimized to yield the maximum resolution between the individual 
daughter concentrations. For a total measurement time of 50 min- 
utes, individual daughter concentrations of 1.0 nanocuries per cubic 
meter are measured with an uncertainty of 20%. A prototype of a 
field monitor based on this technique is described, as is a field test 
in which the prototype was used to measure radon daughter con- 
centrations as a function of ventilation conditions in an energy-effi- 
cient house. 


1328 (PB—80-114549) User's guide for numerical mod- 
eling of buoyant plumes in a turbulent, stratified atmosphere. 
Bennett, R.G.; Golay, M.W. (Massachusetts Inst. of Tech., 
Cambridge (USA). Energy Lab.). Feb 1979. 228p. NTIS, 
PC Al11/MF AOl1. 

A widely applicable computational model of buoyant, bent- 
over plumes in realistic atmospheres is constructed. To do this, the 
two-dimensional, time-dependent fluid mechanics equations are nu- 
merically integrated, while a number of important physical approxi- 
mations serve to keep the approach at a tractable level. A three- 
dimensional picture of a steady state plume is constructed from a 
sequence of time-dependent, two-dimensional plume cross sections-- 
each cross section of the sequence is spaced progressively further 
downwind as it is advected for a progressively longer time by the 
prevailing wind. The dynamics of the plume simulations are quite 
general. The buoyancy sources in the plume include the sensible 
heat in the plume, the latent heat absorbed or released in plume 
moisture processes, and the heating of the plume by a radioactive 
pollutant in the plume. The atmospheric state in the simulations is 
also quite general. Atmospheric variables are allowed to be func- 
tions of height, and the ambient atmospheric turbulence (also a 
function of height) is included in the simulations. 


5005 Site Resource And Use Studies 


1329 (SAND—80-7121) Meteological and air quality 
data, quarterly report. WIPP site: Eddy County, New 
Mexico. Autumn quarter, September 1977-November 1977. 
Pocalujka, L.P.; Babij, E.; Catizone, P.A.; Church, H.W. 
(TRC Environmental Consultants, Wethersfield, CT (USA); 
Sandia National Labs., Albuquerque, NM (USA)). Sep 1980. 
Contract AC04-76DP00789. 30p. NTIS, PC E02/MF $3.50. 

Includes 6 sheets of 24X reduction microfiche. 

The purpose of the WIPP meteorological, air quality, and 
radiological measurements program was to support the environ- 
mental effort for the evaluation of the site suitability. This data 
report is the latest in a series of seasonal quarterly data summaries 
to be issued for the southeastern New Mexico site. 


51 ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


5101 Basic Studies 
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1330 (ANL/EES-TM—101) Threatened and endangered 
fish and wildlife of the midwest. Schafer, D.W.; Robeck, 
K.E. (Argonne National Lab., IL (USA)). Jun 1980. Con- 
tract W-31-109-ENG-38. 133p. NTIS, PC A07/MF AO1. 
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This report contains information of federally-listed endan- 
gered and/or threatened fish and wildlife occurring in the midwest- 
ern states of Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota, 
Missouri, Nebraska, Ohio, and Wisconsin. The information was 
compiled as a support document for the Regional Issue Identifica- 
tion and Assessment (RIIA) project sponsored by the Regional As- 
sessments Division of the Office of Technology Impacts within the 
Department of Energy. The information on midwestern endangered 
species distribution, habitats, and reasons for population decline in- 
cluded in this document are designed to help assess the potential for 
adverse impacts if energy activities are sited within the general 
range of an endangered species. It is hoped that this document will 
thereby enhance the reliability of one portion of energy-related as- 
sessments performed in the Midwest. This report considers only 
those species listed prior to October 1979 as endangered and/or 
threatened in the federal endangered species list published in the 
Federal Register and that have been known to occur in the region 
in the last 20 years. 


1331 (CONF-801049—3) Calibration and testing or 
models of the global carbon cycle. Emanuel, W.R.; Killough, 
G.G.; Shugart, H.H. Jr. (Oak Ridge National Lab., TN 
(USA)). 1980. Contract W-7405-ENG-26. 22p. NTIS, PC 
A02/MF AOl1. 

From 1980 international conference of cybernetics and sys- 
tems; Cambridge, MA, USA (8 Oct 1980). 

Portions of document illegible. 

A ten-compartment model of the global biogeochemical 
cycle of carbon is presented. The two less-abundant isotopes of 
carbon, °C and 'C, as well as total carbon, are considered. The 
cycling of carbon in the ocean is represented by two well-mixed 
compartments and in the world’s terrestrial ecosystems by seven 
compartments, five which are dynamic and two with instantaneous 
transfer. An internally consistent procedure for calibrating this 
model against an assumed initial steady state is discussed. In partic- 
ular, the constraint that the average '*C/'*C ratio in the total flux 
from the terrestrial component of the model to the atmosphere be 
equal to that of the steady-state atmosphere is investigated. With 
this additional constraint, the model provides a more accurate rep- 
resentation of the influence of the terrestrial system on the C/'*C 
ratio of the atmosphere and provides an improved basis for inter- 
preting records, such as tree rings, reflecting historical changes in 
this ratio. 


1332 (UCLA—12-1253) Annual progress report, July 1, 
1979-June 30, 1980. (California Univ., Los Angeles (USA). 
Lab. of Nuclear Medicine and Radiation Biology). 1980. 
Contract AC03-76SF00012. 184p. NTIS, PC A09/MF AOl1. 

Research progress is reported for the year 1979-1980. The 
report is divided into sections dealing individually with the divi- 
sions of Biomolecular and Cellular Science, Environmental Biol- 
ogy, and Nuclear Medicine. The sections have been individually 
entered into EDB. (ACR) 
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1333 (CONF-7905176—(Summ.)) Carbon dioxide effects 
research and assessment program. Measurement of changes in 
terrestrial carbon using remote sensing. Woodwell, G.M. 
(ed.). (Marine Biological Lab., Woods Hole, MA (USA). 
Ecosystems Center). Sep 1980. Contract AC02-79EV 10022. 
32p. NTIS, PC A03/MF AOi. 

From Measurements of changes in terrestrial carbon using 


remote sensing; Woods Hole, MA, USA (May 1979). 

Changes in the area of forests as well as changes in the stor- 
age of carbon within forest stands have large potential effects on 
atmospheric CO2. This conference addressed the challenge of meas- 
uring changes in the area of forests globally through use of satellite 
remote sensing. The conclusion of the approximately seventy par- 
ticipants from around the world was that a program based on 
LANDSAT imagery supplemented by aerial photography is both 
possible and appropriate. 


1334 (DOE/ET/10040—3) Carbon dioxide. Progress 
report. Loucks, O.L. (Institute of Ecology, Indianapolis, IN 
(USA)). 1979. Contract AC02-79EV 10040. 6p. NTIS, 
PC A02/MF AO1. 
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Workshop analyses of temperate zone forests, poorly-drained 
organic soils and freshwater systems subject to nutrient enrichment 
were carried out to determine their significance in the overall 
global carbon cycle. Of the systems considered, temperate zone for- 
ests make a dominant contribution to the dynamic balance of the 
cycle, removing from 2.7 to 3.3 times as much carbon from the at- 
mosphere annually as either organic soils or aquatic sediments ex- 
change. 


1335 Comparison of extractants for plant-available zinc, 
cadmium, nickel, and copper in contaminated soils. Haq, 
A.U.; Bates, T.E.; Soon, Y.K. (Univ. of Guelph, Ontario). 
Soil Sci. Soc. Am. J.; 44: No. 4, 772-777(Jul 1980). 

The objective of this study was to find a_ suitable 
extractant(s) for plant-available metals in metal contaminated soils. 
Swiss chard (Beta vulgaris L. Fordhook Giant) was grown in 
greenhouse pots on 46 Ontario soils varying in degree of contami- 
nation with metals. The soils had been contaminated with metals to 
varying degrees over a period of years. After 40 days, the plants 
were harvested and Zn, Cd, Ni, and Cu concentrations were meas- 
ured. Each soil was extracted with nine different extractants: aqua 
regia, 0.01IM EDTA, 0.005M DTPA, 0.02M NTA, 0.5N 
CHsCOOH, IN CH;sCOONH,, 0.6N HCl + 0.05N AICls, 
(COOH) + (COONH,), and H2O. Zinc, cadmium, nickel, and 
copper concentrations in Swiss chard were correlated with the 
amounts of soil Zn, Cd, Ni, and Cu removed by each extractant. Of 
the nine soil extractants, CH;COONH, was the best predictor of 
plant-available Zn if only extractable Zn and soil pH were included 
as independent variables in a regression equation. Acetic acid was 
the best extractant for prediction of both plant-available Cd and Ni 
when soil pH was included in the equation. Attempts to find a suit- 
able soi! extractant for plant-available Cu were unsuccessful. 


5103 Radioactive Materials Monitoring And Transport 


1336 (DOE/EV/01515—84) Exchange of lyotropic 
series cations by micaceous vermiculite and its weathering 
products determined by electron microscopy and radiochemi- 
cal analysis. Final technical report, June 1, 1965-October 31, 
1978. Jackson, M.L. (Wisconsin Univ., Madison (USA). 
Dept. of Soil Science). 1978. Contract AS02-76EV01515. 
30p. NTIS, PC A03/MF AOI. 

Micaceous vermiculite was found to be ubiquitous in soils, 
sediments, and aerosol mineral dusts and to adsorb fission product 
ions, particularly '*7Cs* and ®Sr?*. Crystallographic wedge zones 
(imaged by ultramicrotomy and electron microscopy) in micaceous 
vermiculite effected tight fixation of Cs*. Lowering of mica layer 
charge occurred in local areas, electronoscopically imaged by use 
of blister-swelling cations. Nuclear fission particle tracks of U en- 
hanced translayer diffusion of elements, measured mica layer 
charge and age. Iron-aluminum hydrous oxide coatings adsorbed di- 
valent cations of the alkaline earth, transition, and heavy metal ele- 
ments from trace concentrations in the presence of 1 M NaNOs. 
Global deposition of dust by rainfall accounted for the wide distri- 
bution of Cs-fixing micaceous vermiculite in soils. Origin of the 
dust was traced through a method developed for isolation of fine 
quartz silt (1 to 10 jum diameter). Mass spectrometry of its '*O/'*O 
isotopic ratios showed distinctly higher (5'°O = 17 to 22%) and 
lower (5'°O = 9 to 15%o) ranges in the Northern and Southern 
Hemispheres, respectively. This difference was traced to the rela- 
tive proportions of quartz from low-temperature authigenic (chert) 
vs igneous-metamorphic origin in the respective latitudes, hinging 
on trans-equvatorial continental drift. 


1337 (DOE/EV/73012—5) Investigation of the trans- 
port of actinide-bearing soil colloids in the soil-aquatic envi- 
ronment. Sheppard, J.C.; Campbell, M.J.; Kittrick, J.; 
Cheng, T. (Washington State Univ., Pullman (USA)). Apr 
1980. Contract AT06-76EV73012. 19p. NTIS, PC A02/MF 
AOl. 

Uranium-233 particle size dependent distribution ratios for 
the 10 to 60 range were determined for muscatine silt loam, Bur- 
bank loamy sand, Ritzville silt loam, Fuquay sand, and Idaho sandy 
clay. A mathematical method for the analysis of centrifuge data 
was developed to determine particle size dependent distribution 
ratio for the 10 to 60 nm range. Comparison of the distribution 
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ratio data for the 0 to 60 nm particle size range strongly suggests 
that particles in the 1 to 10 nm (8000 to 50,000 MW) range play a 
dominate role. Since these particles are probably humic acid poly- 
mers, future research should be focused on humic acid complexing 
of radionuclides. A mathematical analysis is given to demonstrate 
the role of humic acid complexing in the transport of radionuclides 
in the soil-aquatic environment. 


1338 Adsorption of radiostrontium by soil treated with 
alkali metal hydroxides. Spalding, B.P. (Oak Ridge National 
Lab., TN). Soil Sci. Soc. Am. J.; 44: No. 4, 703-709(Jul 
1980). 

Twelve soils from areas used for the disposal of low-level ra- 
dioactive solid waste at the Oak Ridge National Laboratory were 
examined for their ability to adsorb trace levels of Sr. Radiostron- 
tium adsorption, in the presence of normal soil Ca levels, was deter- 
mined following the addition of LiOH, NaOH, KOH, NaCl, and 
Na-polyacrylate. With soils from C horizons, the average thermo- 
dynamic equilibrium constant for the Na-Ca(Sr) exchange reaction 
decreased from 0.063 to 0.00041 after treatment with 0.4 meq/g of 
NaOH, indicating a large increase in the selectivity for Ca(Sr) ad- 
sorption. With samples from A or B horizons, this effect was not 
observed due to the dissolution of soil organic matter; Na-polyacry- 
late interfered with the adsorption of Ca(Sr) in the same manner as 
the NaOH-solubilized soil organic matter. Selectivity differences 
between trace levels of Sr and the macroamounts of soil Ca were 
quite small (<5%) in both the treated and untreated soils. A multi- 
ple regression analysis indicated that three soil properties (percent 
organic matter, exchangeable Ca + Mg, and exchangeable acidity) 
explained 77% of the variation in Sr adsorption by alkali-treated 
soils. In untreated soils, the exchangeable Ca + Mg and exchange- 
able acidity explained 70% of the variation in the adsorption of Sr. 
The response of the soils to alkali treatment generally followed the 
lyotropic series: Li > Na > K. 


1339 (DOE/EV/10305—1) Radioecological investiga- 
tions of uranium mill tailings systems. Progress report, Sep- 
tember 1, 1979-September 30, 1980. Whicker, F.W. (Colora- 
do State Univ., Fort Collins (USA). Dept. of Radiology and 
Radiation Biology). 10 Oct 1980. Contract AC02- 
7T9EV 10305. 7p. NTIS, PC A02/MF AOl1. 

The initial 13 months of this program have been devoted to 
staffing, development of a radiochemistry capability, development 
of a mill tailings reclamation study, studies on hydraulic properties 
of soils, initiation of plant uptake studies, preparation for metabolic 
studies with deer and antelope, and sample collections. Through the 
addition of new personnel and equipment, we are rapidly develop- 
ing analytical capabilities for °*U, *°°Th, ?*Ra, ?"°Pb and *!°Po in 
matrices such as soil, water, plant material, and animal tissues. A 4 
acre study site was developed in cooperation with the Pathfinder 
Mines Corp. at the Shirley Basin Uranium Mine in Wyoming. The 
study site is designed for investigations on the influence of various 
kinds and thicknesses of mill tailings soil covers on the integrity of 
reclaimed tailings and inherent radionuclides. Studies on the hy- 
draulic properties of various soil materials were conducted and data 
analysis is in progress. Plots and procedures for conducting plant 
uptake studies on uranium and progeny were established and long- 
term investigations have been initiated. A colony of tame mule deer 
and pronghorn antelope has been developed for studies on the 
uptake and retention of 7"°Pb and *"°Po. Numerous collections of 
soil, vegetation and water from the Shirley Basin Uranium Mine 
environs were conducted and radiochemical assay is in progress. 
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REFER ALSO TO CITATION(S) 314 
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REFER ALSO TO CITATION(S) 128, 130, 144, 149, 283, 284, 294, 295, 296, 





51 ENVIRONMENTAL SCIENCES, TERRESTRIAL 
5105 Site Resource And Use Studies 


313, 1307, 1424, 1430 
5106 Regulations 


REFER ALSO TO CITATION(S) 844, 847, 848 


1340 Toxic and hazardous waste disposal. Volume 3. 
Impact of legislation and implementation on disposal manage- 
ment practices. Pojasek, R.B. (ed.). Ann Arbor, MI; Ann 
Arbor Science Publishers, Inc. (1980). 212p. (CONF- 
790415—P6). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

A continuation of the series Toxic and Hazardous Waste 
Disposal, Volume 3 is the first of two volumes covering contribu- 
tions to the international hazardous waste disposal symposium. 
Volume 3 includes coverage of the United States regulatory pro- 
gram, related European experience, and Japanese technology. Thir- 
teen of the sixteen papers were abstracted and indexed individually 
for EDB/ERA; no individual items were selected for Energy Ab- 
stracts for Policy Analysis (EAPA). (JGB) 


1341 Ultimate disposal of hazardous wastes. Dietrich, 
G.N. (Environmental Protection Agency, Washington, DC). 
pp 1-11 of Tcxic and hazardous waste disposal. Volume 3. 
Impact of iegislation and implementation on disposal man- 
agement practices. Pojasek, R.B. (ed.). Ann Arbor, MI; Ann 
Arbor Science Publishers, Inc. (1980). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

The history of legal control of environmental pollution in 
the United States is reviewed. Specific statutes that have created a 
comprehensive federal environmental regulatory program are dis- 
cussed, with emphasis on the role of the Resource Conservation 
and Recovery Act (RCRA). Control of the ultimate disposal of 
hazardous wastes, as provided for in RCRA, has created new 
policy, technical, and legal issues, which are addressed. Limitations 
of the law and means of approaching the abandoned site problem 
are discussed. (JGB) 


1342 United States hazardous waste regulatory program. 
Lehman, J.P. (Environmental Protection Agency, Washing- 
ton, DC). pp 13-22 of Toxic and hazardous waste disposal. 
Volume 3. Impact of legislation and implementation on dis- 
posal management practices. Pojasek, R.B. (ed.). Ann 
Arbor, MI; Ann Arbor Science Publishers, Inc. (1980). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

The US is developing a new hazardous waste regulatory 
control program as mandated by the Resource Conservation and 
Recovery Act (RCRA) of 1976, which amends the Solid Waste 
Disposal Act. Subtitle C of RCRA requires the US Environmental 
Protection Agency (EPA), in consultation with state governments, 
to develop national standards for: hazardous waste definition; gen- 
erators and transporters of hazardous waste; performance, design 
and operating requirements for hazardous waste treatment, storage 
and disposal facilities; a permit system for such facilities; and guide- 
lines describing conditions under which state governments will be 
authorized and assisted to carry out the hazardous waste control 
program. The EPA must implement the program in states which do 
not seek, or do not qualify for, authorization. Local governments, 
citizens’ groups and the private sector also will participate in pro- 
gram implementation. All of the national standards mentioned 
above have been proposed for public comment and are to be final- 
ized no later than December 31, 1979. RCRA provides that these 
standards will go into effect 6 months after final promulgation, or 
in the early summer of 1980. Discussion is presented under the fol- 
lowing section headings: regulatory strategy; hazardous waste defi 
nition; hazardous waste generators; hazardous waste transporters; 
hazardous waste management technology; hazardous waste facility 
standards and permits; state hazardous waste programs; and imple- 
mentation issues. 
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1343 Enforcement of the Resource Conservation and 
Recovery Act. Kilpatrick, M.A. (Environmental Protection 
Agency, Washington, DC). pp 23-29 of Toxic and hazard- 
ous waste disposal. Volume 3. Impact of legislation and im- 
plementation on disposal management practices. Pojasek, 
R.B. (ed.). Ann Arbor, MI; Ann Arbor Science Publishers, 
Inc. (1980). 

From 177. national meeting of the American Chemical Soci- 


ety; Honolulu, HI, USA (1 Apr 1979). 
Subtitle C of the Resource Conservation and Recovery Act 


(RCRA) of 1976 was enacted by Congress to regulate the manage- 
ment of hazardous waste from point of generation to point of ulti- 
mate disposal. Regulations have been proposed to identify hazard- 
ous wastes and set standards for persons who generate, transport, 
treat, store or dispose of those wastes. Those proposed regulations 
establish a manifest system that tracks the movement of hazardous 
wastes and a permit system for treatment, storage and disposal 
facilities. Congress included in the legislation sections that provide 
the US Environmental Protection Agency (EPA) with enforcement 
tools to ensure adequate compliance with the act and its regula- 
tions. It is the responsibility of EPA's Office of Enforcement (OE) 
to use these tools to build an effective inspection, compliance moni- 
toring and enforcement system. Enforcement objectives, detection 
activities, and conventional enforcement remedies are discussed. 
Enforcement priorities are outlined. It is concluded that an effec- 
tive hazardous waste management program is dependent on an 
active and highly visible compliance monitoring and enforcement 
system. The OE will use all available resources and mechanisms to 
meet its objectives of eliminating imminent hazard problems, foster- 
ing voluntary compliance, developing adequate state programs, and 
enforcing against violators of the regulations. Those problems with 
the largest impact on the regulatory scheme or creating the greatest 
risk to human health or the environment will be dealt with on a 
priority basis. (JGB) 


1344 Waste disposal legislation in the England. Ander- 
ton, D.W. (Haden and Stretton, Walsall, England). pp 31-35 
of Toxic and hazardous waste disposal. Volume 3. Impact 
of legislation and implementation on disposal management 
practices. Pojasek, R.B. (ed.). Ann Arbor, MI; Ann Arbor 
Science Publishers, Inc. (1980). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

The history of waste disposal legislation in the United King- 
dom is traced. The Waste Disposal Authority (WDA) was set up to 
exercise control over waste disposal sites. Perhaps the most impor- 
tant function of the WDA is to deal with applications for site li- 
cense. Provisions of the waste disposal plan, which is still in the 
draft stage, are discussed. (JGB) 


1345 Treatment and disposal of industrial wastes in the 
Federal Republic of Germany. Schmitt-Tegge, J.D. pp 37-44 
of Toxic and hazardous waste disposal. Volume 3. Impact 
of legislation and implementation on disposal management 
practices. Pojasek, R.B. (ed.). Ann Arbor, MI; Ann Arbor 
Science Publishers, Inc. (1980). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

The history of treatment and disposal of industrial wastes in 
the Federal Republic of Germany is reviewed. The amended ver- 
sion of the Waste Disposal Act, passed in 1972, went into effect on 
January 1, 1977. Means of determining the nature and quantity of 
hazardous wastes are discussed. Special problems and future trends 
are also discussed. (JGB) 


1346 Hazardous waste legislation and disposal in Aus- 
tralia. Conolly, R. (Metropolitan Waste Disposal Authority, 
New South Wales, Australia). pp 45-54 of Toxic and haz- 
ardous waste disposal. Volume 3. Impact of legislation and 
implementation on disposal management practices. Pojasek, 
R.B. (ed.). Ann Arbor, MI; Ann Arbor Science Publishers, 
Inc. (1980). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

In Australia the responsibility for the disposal of wastes, in- 
cluding hazardous wastes, is primarily the responsibility of the state 
governments and local authorities. New South Wales was the first 
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state in Australia to constitute a single authority for the disposal of 
all waste in the metropolitan area. Other states are taking action 
along similar lines, and there is a regular interchange of information 
between the authority and the departments of other state govern- 
ments. It is anticipated that this interchange of information will in- 
crease as other states progress toward the establishment of their 
own authorities. In New South Wales the Metropolitan Waste Dis- 
posal Authority currently operates a secure landfill disposal site as 
an interim method for disposing of certain hazardous wastes gener- 
ated in the Sydney area and is well advanced in developing alterna- 
tive technology for disposing of these materials as part of its long- 
term waste management policy. Various laws that have been passed 
are discussed individually. 


1347 Treatment of toxic wastes in Japan. Urata, J. 
(Japan Environmental Protection Co., Ltd., Tokyo). pp 55- 
66 of Toxic and hazardous waste disposal. Volume 3. 
Impact of legislation and implementation on disposal man- 
agement practices. Pojasek, R.B. (ed.). Ann Arbor, MI; Ann 
Arbor Science Publishers, Inc. (1980). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

In January 1973, a conference was held in Tokyo concerning 
the general administration of waste management in Japan. A report 
to the First Japan-US Conference on Solid Waste Management ex- 
plained all phases of the Waste Management and Public Cleansing 
Law (1970, Law Number 137, referred to as the Waste Manage- 
ment Act), which is the focus of the movement to advance waste 
management in Japan. The explanation included the purpose of the 
law, its definition of waste materials, explanations of duties of the 
enterpriser, general waste management and industrial waste man- 
agement, and penal regulations. However, standards for waste col- 
lection, management and disposal are prescribed by cabinet orders 
based on the Waste Management Act and on the Marine Pollution 
Control Law (1970, Law Number 136). This presentation begins 
with an explanation of the standards for collection, transportation 
and disposal of the toxic waste materials included in those cabinet 
orders. Also discussed are inspection methods for toxic materials in 
industrial wastes and the management of disposed household appli- 
ances with PCB-containing parts. 


52 ENVIRONMENTAL SCIENCES, 
AQUATIC 


5201 Basic Studies 


1348 (COO—2003-36) Phytoplankton and _physical- 
chemical conditions in selected rivers and the coastal zone of 
Lake Michigan, 1972. Schelske, C.L.; Feldt, L.E.; Simmons, 
M.S. (Michigan Univ., Ann Arbor (USA). Great Lakes Re- 
search Div.). 1980. Contract AS02-76EV02003. 167p. NTIS, 
PC A08/MF AOl1. 

A very large data set was obtained on the nearshore envi- 
ronment of Lake Michigan during 1972. The data set is probably 
unique in that samples were collected and analyzed for a number of 
physical-chemical parameters and for phytoplankton standing crop 
and species composition. Phytoplankton identified during the study 
totaled 431 taxa of which 306 were diatoms, which serves to illus- 
trate the magnitude of available data. Results are presented for 
eleven different transects sampled in April and for three of these 
transects which were sampled in September. In addition, transects 
for the St. Joseph, Kalamazoo, and Grand Rivers were sampled 
four or five times and each of these rivers were sampled from 
seven to eleven times in July. Data collected with depth presented 
in this report include water temperature. Secchi disc transparency, 
pH, specific conductance, dissolved reactive silica, nitrate nitrogen, 
and total phosphorus as physical-chemical variables. On transects 
samples with depth were obtained at stations 0, .2, .8, 1.6, 3.2, 6.4, 
13, 26, and 52 km from shore, although the stations from 13 to 52 
km were not sampled on every transect. Data related to phyto- 
plankton include species composition and abundance, species diver- 
sity, chlorophyll a, and rates of carbon fixation. All these data were 
obtained only at 2 meters. 
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1349 (LBL—11265) Paleoclimatic significance of lake 
level fluctuations in the Lahontan Basin. Benson, L.V. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Aug 1980. Contract W-7405-ENG-48. 40p. NTIS, PC A03/ 
MF AOl1. 

An energy flux balance model has been developed which 
treats evaporation as a function of air temperature, surface water 
temperature, precipitable water aloft, the amount, height, and type 
of sky cover, and the optical air mass. The model has been used to 
estimate the mean historical evaporation rate for Pyramid Lake, 
Nevada, using as input climatic data from the Reno area averaged 
over the period 1950 to 1975. Estimated and measured values of the 
mean annual evaporation rate were found to be in good agreement. 
The model was used to simulate changes in the level, the surface 
area and the volume of paleo Lake Lahontan. In particular, possible 
climatic states responsible for past high stands (1270 and 1330 m) 
were investigated. A conservative range of discharge values was 
used in the calculations. Results of the simulations indicate the fun- 
damental importance of sky cover in the creation and destruction 
of large lake systems. 


5202 Chemicals Monitoring And Transport 
REFER ALSO TO CITATION(S) 228, 1307. 1334, 1348, 1407, 1425 


1350 (COO—2185-13) Transport and transfer rates in 
the waters of the continental shelf. Annual report. Biscaye, 
P.E. (Columbia Univ., New York (USA)). Sep 1980. Con- 
tract AS02-76EV02185. 237p. NTIS, PC All/MF A0O1. 

The goal of govern project is to understand and quantify the 
processes that the transport and dispersal of energy-related pollut- 
ants introduced to the waters of the continental shelf and slope. 
The report is divided into sections dealing with processes associat- 
ed with suspended solids; processes associated with sediments sinks 
for radionuclides and other pollutants; and spreading of water char- 
acteristics and species in solution. (ACR) 


1351 (ORNL/TM—7446) Distribution of mercury in 
the environment at Almaden, Spain. Hildebrand, S.G.; Huck- 
abee, J.W.; Diaz, F.S.; Janzen, S.A.; Solomon, J.A.; Kumar, 
K.D. (Oak Ridge National Lab., TN (USA)). Oct 1980. 
Contract W-7405-ENG-26. 98p. NTIS, PC A0O5/MF AO1. 

An ecological survey of the concentration and distribution 
of mercury in terrestrial and aquatic systems near the mercury mine 
at Almaden, Spain, was initiated in 1974. Field studies were com- 
pleted in 1977, and chemical analyses were completed in 1979. 
Sample collection at Almaden followed a trophic-level approach in 
which certain compartments were sampled at a given instant in 
time (fall 1974, fall 1975, spring 1976, fall 1976, spring 1977). Mean 
total mercury concentration in terrestrial plants (8 taxa combined) 
ranged from >100 pg/g within 0.5 km of the mine to 1 pg/g 20 
km distant from the mine. Different pliant species had different af- 
finities for mercury, but moss species usually had higher total mer- 
cury concentration than vascular plants. Woody plants were lower 
in mercury concentration than forbs. Total mercury concentration 
in muscle, brain, kidney, and liver tissue from mice was highest at a 
station near the stream receiving liquid effluent from the mine 
(mean tctal mercury at this station ranging from 0.18 pg/g in 
muscle to 4.74 ug/g in kidney). Approximately 15 to 30% of total 
mercury in mouse tissue was in the methylated form. Total mer- 
cury concentration in muscle tissue from house sparrows varied in- 
versely with distance from the mine, with highest concentrations 
exceeding 0.1 g/g. Approximately | to 4% of total mercury in 
sparrow muscle was in the methylated form. 


1352 (PB—80-118722) South Atlantic-Gulf Water Re- 
sources Region, 1975 national assessment of water and related 
land resources. Specific problem analysis, activity four, tech- 
nical memorandum 4, Volume 1: main report, appendix a and 
b. (Water Resources Council, Washington, DC (USA)). Dec 
1977. 268p. NTIS, PC A12/MF A01. 

Regional sponsors, in cooperation with the Water Resources 
Council, surveyed and analyzed State «nd Regional viewpoints on 
current and future water problems. The problem area surveyed in- 
cludes all of the states of South Carolina and Florida and parts of 
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the states of Virginia, North Carolina, Georgia, Alabama, Mississip- 
pi, and Louisiana. 


1353 (PB—80-120975) Specific problems analysis-tech- 
nical memorandum 2, state/regional future, problem screening 
and documentation of assumptions - region 2, mid-atlantic. 
(Water Resources Council, Washington, DC (USA)). Sep 
1976. 383p. NTIS, PC A1l7/MF AOI. 

Regional sponsors, in cooperation with the Water Resources 
Council, surveyed and analyzed State and Regional viewpoints on 
current and future water problems. The problem area surveyed in- 
cludes parts of the state of New Jersey, New York, Pennsylvania, 
Delaware, Maryland, West Virginia, and Virginia. 


1354 Simultaneous removal of hazardous metals from 
wastewater and disposal of the resultant sludge. Munemori, 
M.; Aoki, T.; Inoue, Y. (Univ. of Osaka Prefecture, Sakai, 
Japan). pp 97-105 of Toxic and hazardous waste disposal. 
Volume 3. Impact of legislation and implementation on dis- 
posal management practices. Pojasek, R.B. (ed.). Ann 
Arbor, MI; Ann Arbor Science Publishers, Inc. (1980). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

A new process was recently developed which permits simul- 
taneous removal of hazardous metals from wastewater in the pres- 
ence of complexing agents. The results of laboratory and pilot plant 
studies on this process are described, with emphasis on the charac- 
teristics of the resultant sludge from the viewpoint of environmen- 
tal acceptability. The process consists of the following sequential 
steps: sodium hypochlorite is added to the wastewater whose pH is 
adjusted to 10 with sodium hydroxide; the water is allowed to 
stand for about 30 min while it is being stirred; ferrous sulfate is 
added in excess; and pH is adjusted again to 10. Iron is precipitated 
along with As, Cd, Cr, Cu, Hg, Mn, Pb and Zn are coprecipitated 
and removed from the water. This process permits simultaneous re- 
moval of all the hazardous metals cited even when cyanide, citrate, 
oxalate, tartrate, or EDTA is present in a wastewater. A pilot 
plant, which was constructed after extensive laboratory studies on 
sewage sludge, has been operated since August 1974. The data on 
metal removal obtained in this plant are summarized. All the haz- 
ardous metals except mercury can be removed below their detec- 
tion limits. Although the sludge is resistant to leaching as described 
and therefore adequate for landfill disposal without pretreatment, 
for safety the sludge is solidified with Portland cement in a 4:1 ratio 
of sludge to cement and the resultant waste is placed in a concrete 
storage container. (JGB) 


1355 Behavior of hazardous substances in stabilization 
and solidification processes of industrial wastes. Hiraoka, M.; 
Takeda, N. (Kyoto Univ., Japan). pp 107-124 of Toxic and 
hazardous waste disposal. Volume 3. Impact of legislation 
and implementation on disposal management practices. Po- 
jasek, R.B. (ed.). Ann Arbor, MI; Ann Arbor Science Pub- 
lishers, Inc. (1980). 

From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

Organic sludges are usually reduced in volume and stabilized 
by the inciueration process. But, when the sludges contain hazard- 
ous substances, the fy ash caught by the dust collector and the resi- 
dues from the incineration process frequently require solidification. 
If a nonhazardous sludge contains chromium(III) compounds the 
incineration process converts them to chromium(VI) compounds, 
which become hazardous. The behavior of hazardous substances in 
the incineration and pyrolysis processes, as well as cementitious so- 
lidification, is discussed. The cementitious solidificaton process was 
applied mainly for fixing hazardous substances, such as Hg, Cd, Pb, 
Cr, and As compounds and cyanides. Results of laboratory and 
pilot plant studies are presented. (JGB) 


1356 Solidification of heavy metal-containing sludges by 
heating with silicates. Hattori, M. (Hiroshima Univ., Japan); 
Shoto, E.; Nagaya, K. pp 141-154 of Toxic and hazardous 
waste disposal. Volume 3. Impact of legislation and imple- 
mentation on disposal management practices. Pojasek, R.B. 
oe Arbor, MI; Ann Arbor Science Publishers, Inc. 
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From 177. national meeting of the American Chemical Soci- 
ety; Honolulu, HI, USA (1 Apr 1979). 

The treatment of heavy metal-containing sludges is one of 
the most important problems in the area of pollution control. The 
stabilization/solidification process reduces the surface area of the 
waste, and the resultant mass prevents rapid leaching of hazardous 
metals. Encapsulation and chemical fixation are the main processes 
that are used between the waste and the solidification agents. 
Chemical fixation is an effective stabilization/solidification method 
used in hazardous inorganic waste disposal. The fundamental 
chemical reactions that might occur in the solidification process 
were studied before treating industrial sludges. Several heavy metal 
oxides were heated with silicates at elevated temperatures and leach 
tests were performed to determine the environmental adequacy of 
silicates as chemical fixation agents. The results so far obtained are 
summarized. 


5203 Radioactive Materials Monitoring And Transport 


1357 (PB—80-116304) Radon-222 in potable water sup- 
plies in Maine: the geology, hydrology, physics and health ef- 
fects. Completion report. Hess, C.T.; Norton, S.A.; Brut- 
seart, W.F.; Casparius, R.E.; Combs, E.G. (Maine Univ., 
Orono (USA). Land and Water Resources Inst.). Sep 1979. 
Contract DI-A-272-A. 128p. NTIS, PC A07/MF AO1. 

For the past year, a team of researchers has been studying 
the content of naturally-occurring radioactive gas 222Rn in the po- 
table water supplies in Maine. The objectives of the studies have 
been: (1) to obtain up to 2000 samples of groundwater and to meas- 
ure them using a new inexpensive liquid scintillatim technique; (2) 
to collect 350 samples of water from drilled wells, private user sup- 
plies, and some public water supplies with the purpose being to de- 
termine their physical, chemical and geological characteristics in 
order to describe the geographic distribution of areas of high 
radon; (3) to determine the levels of radon gas in the home environ- 
ment of 10 sample homes, describe the type of housing and level of 
radon in their respective water supplies; (4) to prepare a map show- 
ing the distribution of sample points with radon levels; (5) to calcu- 
late the statistical association of radon with cancer; (6) to provide a 
scientific basis for setting a State drinking water standard for radon; 
and (7) to make recommendations for further study. 


1358 (JPRS—76537) China report: science and technol- 
ogy, No. 59. 2 Oct 1980. Translation of various papers. 16p. 
NTIS. 

The distribution of deuterium and oxygen 18 in natural 
waters from various parts of the globe has been analyzed. The de- 
velopment of methods of measuring these isotopes is related. 
(ACR) 


1359 (PB—80-115967) Implications to the aquatic envi- 
ronment of polynuclear aromatic hydrocarbons liberated from 
Western Great Plains coal. Final report 30 Jun 75-1 Jul 78. 
Carlson, R.M.; Oyler, A.R.; Gerhart, E.H.; Caple, R.; 
Welch, K.J. (Minnesota Univ., Duluth (USA). Dept. of 
Chemistry). Aug 1979. 170p. NTIS, PC A08/MF AO1. 

The effects of leaching processes upon Western Great Plains 
coal was investigated to ascertain the potential impact of the organ- 
ic components on aquatic organisms. Acute and chronic toxicity 
testing of coal leachate indicated no lipophilic fraction containing 
polynuclear aromatic hydrocarbons (PAH) that might be anticipat- 
ed to bioaccumulate. HPLC-GC analysis indicated that the PAH 
content was of a comparable concentration to samples obtained 
from Lake Superior. GC-MS analysis of the lipophilic materials 
that are absorbed on the coal particulates indicated that they were 
predominantly low molecular weight PAH’s (i.e., naphthalenes, 
phenanthrenes, anthracenes, etc), alkanes, and heterocycles. Syn- 
thetic methodology was developed to provide standard samples of 
alkylated PAH'’s of the type observed during the MS analysis. The 
biological studies on PAH’s were aided by the use of a combined 
HPLC-GC analysis procedure (ng/1 detection level) developed spe- 
cifically for this program. The biological investigation resuited in 
obtaining bioaccumulation factors in the range of 1000-5000 for sev- 
eral PAH’s. Selected PAH’s of various structural types were also 
shown to be quite susceptible to ‘second-order’ anthropogenic 
transformations such as chlorine disinfection. 
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REFER ALSO TO CITATION(S) 1405 


1360 (PB—80-116270) Selective withdrawal and heated 
water discharge: influence on the water quality of lakes and 
reservoirs. part ii - induced mixing witi: submerged, heated 
water discharge. Technical report. Houpes, J.A.; Monk- 
meyer, P.L.; Ionescu, N.V.; Henkel, K.V.R.; Alavian, V. 
(Wisconsin Univ., Madison (USA). Water Resources 
Center). 1979. Contracts DI-14-31-0001-3550;DI-14-31-0001- 
3850. 98p. NTIS, PC A0O5/MF AOI. 

Various methods have been proposed to improve the water 
quality of stratified lakes and reservoirs. This report presents a field 
and theoretical investigation of the induced, vertical mixing in a 
temperature stratified impoundment resulting from the submerged 
discharge of heated water. This work shows that a subsurface, 
heated water discharge can induce vertical mixing of a stratified 
impoundment. The feasibility of and considerations in using this 
method of mixing along with relations and procedures for applying 
the results of this study to an impoundment are presented. A nu- 
merical model of an impoundment’s temperature structure and 
changes thereto, resulting from a submerged, vertical, heated water 
discharge and/or atmospheric energy exchange is presented. The 
model is in good agreement with observations of the natural tem- 
perature distribution (no heated water discharge) in two lakes; 
model predictions show the changes in the ‘natural’ temperature 
distribution for one lake induced by a submerged, heated water dis- 
charge. 


5206 Regulations 


REFER ALSO TO CITATION(S) 844, 847, 848, 1340, 1341, 1342, 1343, 1344, 
1345, 1346, 1347 
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REFER ALSO TO CITATION(S) 224, 846 


1361 (ANL/EES-TM—102) Energy development and 
water options in the Yellowstone River Basin. Narayanan, R.; 
MacIntyre, D.D.; Torpy, M.F. (Argonne National Lab., IL 
(USA)). Aug 1980. Contract W-31-109-ENG-38. 85p. NTIS, 
PC A05/MF AOl1. 

Using a mixed-integer programming model, the impacts of 
institutional constraints on the marginal capacity for energy devel- 
opment in the Yellowstone River Basin and consequent hydrologic 
changes were examined. Under average annual flow conditions, 
energy outputs in the Yellowstone Basin can increase roughly nine 
times by 1985 and 12 to 18 times by 2000. In contrast, water avail- 
ability is limiting energy development in the Tongue and Powder 
River Basins in Wyoming. Variability in hydrologic regime causes 
model solutions to change drastically. If flows decrease to 80 and 
60% of average annual levels, the energy production is decreased 
by 17 and 95%, respectively. If development strategies in the basin 
are followed on the basis of 80% average annual flows, the Buffalo 
Bill enlargement (271,300 acre-ft), Tongue River Modification 
(58,000 acre-ft), and the two reservoirs at Sweetgrass Creek (each 
27,000 acre-ft) will be necessary, in addition to several small stor- 
age facilities, to best meet the instream flow needs in Montana and 
to deliver the waters apportioned by compact between Wyoming 
and Montana. Furthermore, the results indicate that relaxing the in- 
stream flow requirements from recommended levels by 10% could 
increase regional energy output by 19% in 1985 and 35% in 2000. 
This model illustrates that modifications in institutional restrictions 
to achieve greater water mobility between users in a given state, as 
well as flexible practices for transferring water between states, can 
assist economic growth. Thus, the probability for restricted energy 
development at this juncture appears to be affected to a greater 
degree by institutional constraints than by water availability con- 
straints. 
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1362 (CONF-7911117—4) Coal and the railroads: the 
challenge and the opportunity. Boone, J.W. (Federal Rail- 
road Administration, Washington, DC (USA)). 1979. 7p. 
TIC. 

From Coal outlook conference; New Orleans, LA, USA (5 
Nov 1979). 

Problems confronting the railroad industry today are dis- 
cussed. The concept of equity in the distribution of costs among 
users is a problem which must be solved. The impact of the coal 
and coal users industries on the railroad industry is also discussed. 
The need for capital improvements and maintenance is necessitated 
by the recent energy policy which places greater emphasis on coal 
and therefore rail transport of coal. In order to maintain the 
railroad’s ability to meet the nation’s freight and energy needs of 
tomorrow, price and service flexibility are critical prerequisites. 


1363 (DOE/EV/10281—T2) Mitigating strategies for 
CO, problems. Lave, L.B. (Brookings Institution, Washing- 
ton, DC (USA)). Aug 1980. Contract AC02-79EV10281. 
18p. NTIS, PC A02/MF AO1. 

Vast uncertainties surround the ability to predict the social 
effects of increased carbon dioxide concentrations in the atmos- 
phere during the next century; fossil fuel combustion rates will 
change, predicting global climate changes is difficult, and predict- 
ing the resulting social reactions to these change is essentially im- 
possible. Unfortunately, the effects of carbon dioxide are likely to 
be insidious and difficult to connect to climate change. Myriad ef- 
fects, both good and bad are unlikely to be recognized as caused by 
carbon dioxide. Conscious adaptation policies have the government 
or other social institutions act directly to mandate change in behav- 
ior through laws, fines, or subsidies. Unfortunately, such actions 
cannot be tailored to achieve precise objectives; they are blunt 
tools that should be used only for important goals and then sparing- 
ly. Unconscious adaptation takes place through behavioral changes 
induced by the market place or social institutions. These mecha- 
nisms can be swift and powerful, but are difficult to manipulate. 
Actions such as monitoring climate change and taking care to 
inform important groups of the current state of knowledge on 
carbon dioxide induced climate changes can help to speed adapta- 
tion along with contingency planning and development of nonfossil 
fuel technologies can speed adaptation. More important are plans 
which would set unconscious adaptation into motion, such as plans 
to disseminate information on the problem and behavior which will 
help individuals or firms. Of greatest importance is having a society 
that can quickly perceive and adapt to the new regime. This means 
a strong economy, high scientific and engineering capabilities, a 
well educated population, and a more flexible, resilient capital 
stock. Carbon dioxide can serve as a catalyst in promoting policies 
that are justified for a host of reasons. 


1364 (PB—80-116023) High fuel oil prices: the impact 
on low-income households. Grier, E.S.; Grier, G. (Grier 
Partnership, Bethesda, MD (USA)). Aug 1978. Contract 
CSA-B8B-5587. 47p. NTIS, PC A03/MF AOI. 

The report studies the impact of rising fuel oil prices on low- 
income households. The Washington Center for Metropolitan Stud- 
ies’ 1975 National Survey of Household Energy Use was updated 
using federally-compiled data. The data was also used to prepare a 
profile of low-income fuel oil users and their housing. The report 
discusses policy alternatives to alleviate the problems created by 
rising fuel oil prices including price controls, financial assistance, 
and weatherization efforts. 


5302 Assessment Of Energy Technologies 


1365 Data constraints on the environmental evaluation 
of new transportation energy technology. Bernard, M.J. III; 
LaBelle, S.J.; Maxfield, D.P. (Argonne Natl Lab, II). 
Transp. Res., Part A: Gen.; 13A: No. 6, 385-394(Dec 1979). 

The paper reviews the National Environmental Policy Act 
process as implemented by the U.S. Department of Energy, men- 
tions the technologies being evaluated, and then focuses on the data 
problems of the environmental analysts of transportation technol- 
ogies. Specific examples illustrate the scarcity of environmental in- 
formation for a new technology to be used in a transportation set- 
ting and the exercises the environmental analysts must perform to 
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draw meaningful inferences and give direction to the technologists. 
10 refs. 


5303 Environmental Impact Statements 


REFER ALSO TO CITATION(S) 74, 720 
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5501 Behavioral Biology 


REFER ALSO TO CITATION(S) 1378, 1416 


1366 Observations on communities of brook and brown 
trout separated by an upstream movement barrier on the Fire- 
hole River. Kaeding, L.R. (Montana State Univ., Bozeman). 
Prog. Fish-Cult.; 42: No. 3, 174-176(Jul 1980). 

Division of a fluvial fish community by stream impoundment 
can give rise to dissimilar upstream and downstream assemblages 
which may themselves differ from the original community. These 
changes are often ascribed to the modification of physical habitat or 
water quality. Less well documented are effects on fluvial fish com- 
munities of an upstream-1 movement barrier alone. Observations 
were made on contrasting communities of brook trout (Salvelinus 
fontinalis) and brown trout (Salmo trutta) separated by Kepler Cas- 
cades in the Firehole River of Yellowstone National Park, Wyo- 
ming, a series of waterfalls that form an upstream-movement bar- 
rier. (ACR) 


5502 Biochemistry 


1367 (DOE/EV/10100—1) [Accumulation of methyl-de- 
ficient rat liver messenger ribonucleic acid on ethionine ad- 
ministration]. Progress report. Borek, E. (American Cancer 
Research Center and Hospital, Lakewood, CO. Dept. of 
Basic Oncology). 1980. Contract AC02-79EV10100. Sp. 
NTIS, PC A02/MF AO1. 

Enzyme fractions were isolated from Ehrlich ascites cells 
which introduced methyl groups into methyl deficient rat liver 
mRNA and unmethylated vaccinia mRNA. The methyl groups 
were incorporated at the 5’ end into cap | structures by the viral 
enzyme, whereas both cap 0 and cap | structures were formed by 
the Ehrlich ascites cell enzymes. Preliminary results indicate the 
presence of adenine N°-methyltransferase activity in Ehrlich ascites 
cells. These results indicate that mRNA deficient in 5’-cap methyla- 
tion and in internal methylation of adenine accumulated in rats on 
exposure to ethionine. The methyl-deficient mRNA isolated from 
the liver of ethionine-fed rats differed in its translational properties 
from mRNA isolated from control animals. Preliminary experi- 
ments indicate that single topical application of 17n moles of TPA 
to mouse skin altered tRNA methyltransferases. The extent of 
methylation was increased over 2-fold in mouse skin treated with 
TPA for 48 hours. These changes have been observed as early as 
12 hours following TPA treatment. In contrast, the application of 
initiating dose of DMBA had no effect on these enzymes. It should 
be emphasized that the changes in tRNA methyltransferases pro- 
duced by TPA are not merely an increase of the concentration of 
the enzyme, rather that they represent alterations of specificity of a 
battery of enzymes. In turn the change in enzyme specificity can 
produce alterations in the structure of tRNA. (ERB) 


1368 (LBL—11449) Charge separation in the light reac- 
tions of photosynthesis. Sauer, K. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Aug 1980. Contract 
W-7405-ENG-48. 18p. (CONF-800963—4). NTIS, PC A02/ 
MF AOl1. 

From 5. international photosynthesis congress; Kassandra- 
Halkidiki, Greece (7 Sep 1980). 

The initial events of the photosynthetic light reactions are 
described in terms of light absorption, excitation transfer, trapping, 
and electron transfer by radical-pair charge separation. 
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1369 (UR—3490-1805) Purification of phospholamban, a 
22,000 dalton protein from cardiac sarcoplasmic reticulum 
that is specifically phosphorylated by cyclic AMP-dependent 
protein kinase. Bidlack, J.M.; Shamoo, A.E. (Rochester 
Univ., NY (USA). Dept. of Radiation Biology and Biophys- 
ics). 1979. Contract AC0O2-76EV03490. 30p. NTIS, PC A03/ 
MF AOl1. 

Very low concentrations deoxycholate (DOC) were used to 
isolate two proteins from canine cardiac sarcoplasmic reticulum. 
These two proteins are phospholamban, a 22,000 dalton protein, 
and the Ca** + Mg” -ATPase, the major protein of the sarcoplas- 
mic reticulum, responsible for the active transport of calcium. The 
22,000 dalton protein is first solubilized in a very low concentration 
of DOC and then subjected to column chromatography. After mo- 
lecular weight sieving on a Sephadex G-75 column, the 22,000 
dalton protein appears as a purified protein on sodium dodecyl sul- 
fate (SDS)-polyacrylamide gels. The purified protein is specifically 
phosphorylated by cyclic AMP-dependent protein kinase. Phospho- 
lipids are still bound to the isolated protein. The Ca** + Mg?*- 
ATPase is purified by first solubilizing all the extrinsic proteins 
with a low concentration of DOC. An increasing amount of DOC 
is then added to yield the purified Ca** + Mg** -ATPase. This pro- 
tein is at least 95% pure. Adding additionai DOC to the purified 
enzyme enhances the enzyme’s ability to hydrolyze ATP. (ERB) 


1370 Recent progress in vitamin D metabolism and the 
chemistry of vitamin D metabolites. Schnoes, H.K.; DeLuca, 
H.F. (Univ. of Wisconsin, Madison). Fed. Proc.; 39: No. 10, 
2723-2729(Aug 1980). 

The molecular mechanism of action of vitamin D and the 
elucidation of the vitamin D endocrine system are illustrated by se- 
lected examples of recent chemical work in our laboratories. One of 
these is the isolation and identification of vitamin Ds as the antira- 
chitic substance produced in irradiated skin. A second is the isola- 
tion and identification of the calcitroic acid, a major metabolite of 
1,25-dihydroxyvitamin Ds; with potential function. A third is the 
isolation and identification of 25-hydroxyvitamin D3-26,23-lactone, 
a major metabolite of vitamin D in the plasma of animals given 
large amounts of vitamin D. A fourth is a detailed study of 24,24- 
difluoro-25-hydroxyvitamin Ds; to test whether 24-hydroxylation 
plays an important role in the function of vitamin D. Other impor- 
tant developments include the chemical synthesis of high specific 
activity radioactive vitamin D metabolites for use in the elucidation 
of their molecular mechanism of action, cellular sites of action, and 
in quantitative metabolite assays. Finally, recent progress in syn- 
thetic methodology, providing a convenient route to la-hydroxy- 
lated vitamin D compounds, is summarized. 


1371 Serotonin binding sites of human blood platelets. 
Kim, B.K.; Steiner, M.; Baldini, M.G. (Brown Univ., Paw- 
tucket, RI). Anal. Biochem.; 106: No. 1, 92-98(15 Jul 1980). 

The possible use of formaldehyde-fixed platelets to charac- 
terize and enumerate the specific receptor sites for 5-hydroxytrypta- 
mine was investigated. Equilibrium, pH-dependent capacity and 
specificity of 5-hydroxytryptamine binding by formaldehyde-fixed 
platelets were demonstrated. Analysis of binding data revealed two 
different sites: (1) high affinity with low capacity, and (2) low affin- 
ity with high capacity. The results of binding studies using nonfixed 
control platelets were comparable with those of formaldehyde-fixed 
platelets. The versatility of formaldehyde fixation for studies of sur- 
face receptors was also shown by demonstrating nearly equal bind- 
ing affinity for PGE, in control and formaldehyde-treated platelets. 
Our results indicate that formaldehyde fixation is a useful tool for 
the study of membrane receptor sites especially when active trans- 
port of the ligand such as serotonin is a problem. 


1372 Regulation of adenosine 3’: 5’-cyclic monophos- 
phate accumulation in glia by alpha-adrenergic agonists. Mc- 
Carthy, K.D.; de Vellis, J. (Univ. of California, Los Ange- 
les). Life Sci.; 24: No. 7, 639-650(12 Feb 1979). 

The a-adrenergic modulation of cAMP accumulation of glia 
was studied. The phenomenon occurs in three different glial culture 
systems: (a) primary surface cultures of glia, (b) reaggregate cul- 
tures containing neurons and glia, and (c) C6 glioma cells. The 
turn-on and turn-off times of a-adrenergic modulation appear to be 
in the same time frame as that of agents which normally increase 
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cAMP accumulation. However, even after prolonged treatment pe- 
riods, refractoriness does not develop to the modulating capacity of 
a-adrenergic agents. Clonidine, reported to act as both an a-adren- 
ergic agonist and antagonist in the central nervous system, was 
found to interact with glia as an a-adrenergic agonist. Alpha-adren- 
ergic modulation was not diminished by the addition of ethylene- 
glycol-bis-(8-amino-ethyl ether)N,N’-tetra-acetic acid (EGTA) to 
culture media, suggesting that external calcium is not required for 
this effect. These results illustrate the complexity of glial pharma- 
cology and need for more defined systems which allow the exami- 
nation of characterized populations of brain cells. 


1373 (BNL—28363) Function and mechanism of cyclic 
electron transport. Hind, G.; Crowther, D.; Shahak, Y.; Slo- 
vacek, R.E. (Brookhaven National Lab., Upton, NY 
(USA)). [nd]. Contract AC02-76CH00016. 3lp. (CONF- 
800963—5). NTIS, PC A03/MF AOl1. 

From 5. international photosynthesis congress; Kassandra- 
Halkidiki, Greece (7 Sep 1980). 

In isolated intact chloroplasts from spinach, maximal rates of 
photosynthetic O2 evolution (in saturating HCOs;~) are associated 
with a critical transthylakoid pH gradient of about 3.9 units. O2 
evolution is inhibited by higher ApH values that arise when catalase 
is omitted from the medium; NH,Cl and actimycin, but not the 
energy transfer inhibitor quercetin, decrease ApH and relieve this 
inhibition. The same low amount NH,Cl added to control chloro- 
plasts (ApH=3.9) has little effect on ApH or the Oy» evolution rate. 
This resistance to uncoupling is due to an increase in the pumping 
of protons by cyclic electron flow. It suggests operation of feed- 
back control in maintaining an optimal ATP/NADPH ratio. A gen- 
eral mechanism is proposed that allows the chloroplast to divert 
electrons from ferredoxin:NADP* reductase into the cyclic path- 
way to provide a ApH appropriate to the ATP/NADPH ratio 
needed in the stroma. The stromal NADPH/NADP* ratio is prob- 
ably sensed indirectly by membrane components with redox mid 
point potentials around - 50 mV, such that reduction of these com- 
ponents causes partial loss of linear electron flow and commence- 
ment of cyclic turnover. 


1374 (BNL—28423) Energetic control of intact chloro- 
plast photosynthesis. Slovacek, R.E.; Hind, G. (Corning 
Glass Works, NY (USA); Brookhaven National Lab., 
Upton, NY (USA)). [nd]. Contract AC02-76CH00016. 7p. 
(CONF-800963—6). NTIS, PC A02/MF AO1. 

From 5. international photosynthesis congress; Kassandra- 
Halkidiki, Greece (7 Sep 1980). 

The induction phase of photosynthesis was studied in intact 
chloroplasts isolated from spinach. Within 15 sec of illumination, 
stromal ADP is phosphorylated to give an ATP/ADP ratio of 1.4. 
A transthylakoid pH gradient of about 4.1 units developed during 
the first min, and was associated with a low note of linear electron 
flow from HzO to NADP*. In the following 2 to 3 min, both the 
pH gradient and ATP/ADP ratio declined to new steady state 
ievels (3.9 pH units and a ratio of 0.9), whereas O2 evolution rose 
rapidly to 110 wmol/mg chlorophyll-h. Prolonging the induction 
phase by omission of catalase or by addition of 2 mM phosphate 
resulted in a high pH gradient and ATP/ADP ratio. Ribose 5-phos- 
phate is known to reverse partial inhibition resulting from catalase 
omission or high phosphate, hence its effect on the pH gradient and 
ATP/ADP ratio was investigated. Ribose 5-phosphate was found 
to lower both these parameters under conditions chosen to restrict 
turnover of the carbon cycle. This result with ribose 5-phosphate 
underscores the importance of its product, ribulose 5-phosphate and 
the carboxylation product, 3-phosphoglycerate, in serving as sinks 
for ATP and thereby preventing inhibition of electron flow by an 
excessive pH gradient. 


1375 (DOE/TIC—11274) Comments upon the biophys- 
ical science presented at the Strasbourg Photobiology Con- 
gress. Longworth, J.W. (Oak Ridge National Lab., TN 
(USA)). [nd]. Contract W-7405-ENG-26. 12p. NTIS, PC 
A02/MF AOl1. 

The interest in photoelectron production by indole is a para- 
digm for biophysical photobiology. Indole is unusual in its electron 
structure in having two nearly degenerate electronic transitions. It 
interacts strongly with polar solvent, and more so in its excited 
state. It has the ability to eject electrons readily, and has many 
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channels of radiationless decay. It has appreciable yields of fluores- 
cence, triplet formation and phosphorescence and only a modest 
photochemical yield. Intensive studies over 30 years, with increas- 
ing complexity of instrumentation have not revealed a complete in- 
terpretation of its photophysics. Thus the use of indole as a spec- 
troscopic probe, since it is naturally occurring, cannot be based on 
broadly defined paradigms but is restricted to special cases and to 
differences. 


5503 Cytology 
REFER ALSO TO CITATION(S) 1371, 1372 


1376 Monoconal anitbody covalently coupled with fatty 
acid; a reagent for in vitro liposome targeting. Huang, A. 
(Oak Ridge National Lab., TN); Huang, L.; Kennel, S.J. 
(Oak Ridge National Lab., TN). Contract W-7405-ENG-26. 
J. Biol. Chem.; 225: No. 17, 8015-8018(10 Sep 1980). 
Monoclonal antibody to the mouse histocompatibility anti- 
gen, H-2/sup k/, was derivatized with palmitic acid using an acti- 
vated ester of N-hydroxysuccinimide. About 70% of the resulting 
amphipathic antibody could be incorporated into liposomes by a 
detergent-dialysis method. These liposomes showed specific binding 
affinity to mouse L-929 cells (H-2/sup k/), but not to A-31 cells (H- 
2/sup d/), whereas native liposomes showed no detectable binding 
to either cell type. The specific binding of anti-H-2/sup k/-bound 
liposomes to L-929 cells could be blocked by a preincubation of 
cells with an excess of free, underivatized anti-H-2/sup k/ antibody 
but not by normal mouse IgG. These results clearly demonstrated 
the effectiveness of the monoclonal anitbody for liposome targeting. 


1377 Regulation of hamster splenocyte reactivity to con- 
canavalin A during pregnancy. Weppner, W.A.; Coggin, J.H. 
Jr. (Univ. of South Alabama, Mobile). Cell. Immunol; 54: 
No. 1, 193-202(15 Aug 1980). 

The survival to term of mammalian fetuses regardless of 
their expression of paternal or embryonic developmental antigens 
suggests that some alteration in the immune capabilities of a female 
occur during pregnancy. The immunocompetence of female Syrian 
golden hamsters during pregnancy was investigated with respect to 
the blastogenic response of spleen cells to the T-cell mitogen con- 
canavalin A (Con A). The blastogenic response of spleen cells from 
pregnant hamsters during mid- or late gestation is 10% of that ob- 
served for spleen cells from age-matched, virgin female animals. 
The spleen cells from pregnant hamsters are not capable of sup- 
pressing the proliferative response of spleen cells from virgin fe- 
males to Con A. However, the serum from pregnant hamsters, in 
comparison with serum from virgin female animals, is capable of re- 
ducing this mitogenic response. Extensive washing of the spleno- 
cytes from pregnant hamsters does reduce the degree of suppres- 
sion. These results suggest that the hamster is an excellent animal 
model for the investigation of the mechanism(s) of immune regula- 
tion that operate during pregnancy. 


5504 Genetics 


1378 (COO—4159-6) Genetic and developmental study 
of a complex locus in the house mouse. Progress report, 1979- 
1980. Bennett, D. (Sloan-Kettering Inst. for Cancer Re- 
search, New York (USA)). 1980. Contract AsS02- 
7T7TEV04159. 5p. NTIS, PC A02/MF AO1. 

More than 50 T/t-complex and other mouse chromosome 
variants have been maintained for genetic study, and for distribu- 
tion to other investigators. Deletion mapping has been used to ana- 
lyze a lethal t-haplotype, t/sup w73/, and has shown that the t/sup 
w73/ chromosome carries an additional parasitic lethal factor sepa- 
rate and different from the t-lethal factor. In other mapping experi- 
ments it was shown that the dominant mutation Kb (knobbly) is al- 
lelic to the previously described mutation Ki, although their embry- 
onic lethal effects are different. Experiments to extract and analyze 
t-haplotypes from wild populations and to determine their H-2 
types, as well as to characterize viable t-haplotypes produced by 
existing t-lethals have been continued. 
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1379 (DOE/EV/01300—45) Organization of the R 
chromosome region in maize. Triennial report. Kermicle, J.L. 
(Wisconsin Univ., Madison (USA)). Dec 1979. Contract 
AS02-76EV01300. 10p. NTIS, PC A02/MF AOl. 

Anthocyanin pigmentation in maize is strain and tissue spe- 
cific. The primary source of variation is represented in maize races 
indigenous to widely separated geographic regions of North and 
South America. Secondary sources include variants which have ap- 
peared spontaneously in culture, arose following mutagenic treat- 
ment, or were incited through paramutation or by means of con- 
trolling elements. Much of the observed variation is attributable to 
a narrowly restricted segment of chromosome 10, designated the R 
region. The studies on R organization seek to analyze this variation 
in terms of the number, kind and arrangement of the components 
involved. 


1380 (DOE/EV/03214—T2) Progress report on re- 
search on human genetics in Iceland. (Iceland Univ., Reykja- 
vik). 31 Oct 1980. Contract AC02-76EV03214. 55p. NTIS, 
PC A04/MF AOl. 

Records of the Icelandic population are being used to inves- 
tigate the possible inheritance of disabilities and diseases as well as 
other characteristics and the effect of environment on man. The 
progress report of research covers the period from 1977 to 1980. 
The investigation was begun in 1965 by the Genetical Committee 
of the University of Iceland and the materials used are demograph- 
ic records from the year 1840 to present and various medical infor- 
mation. The records are being computerized and linked together to 
make them effective for use in hereditary studies. 


1381 Genes affecting the expression of cytochrome c in 
yeast: genetic mapping and genetic interactions. Rothstein, 
R.J.; Sherman, F. (Univ. of Rochester, NY). Genetics; 94: 
No. 4, 871-889(Apr 1980). 

The four mutant genes, cyc2 cyc3, cyc8 and cyc9, that affect 
the levels of the two iso-cytochromes c in the yeast Saccharomyces 
cerevisiae have been characterized and mapped. Both cyc2 and 
cyc3 lower the amount of iso-1-cytochrome c and iso-2-cytochrome 
c; whereas, cyc8 and cyc9 increase the amount of iso-2-cytochrome 
c. The cyc2, cyc3, cyc8, and cyc9 genes are located, respectively, 
on chromosomes XV, I, II, and III, and are, therefore, unlinked to 
each other and unlinked to CYC1, the structural gene of iso-1l-cy- 
tochrome c and to CYC7, the structural gene of iso-2-cytochrome 
c. While some cyc3 mutants are completely or almost completely 
deficient in cytochromes c, none of the cyc2 mutants contained less 
than 10% of parental level of cytochrome c. We suggest that cyc2 
and cyc3 may be involved with the regulation or maturation of the 
iso-cytochromes c. In addition to having high levels of iso-2-cy- 
tochromes c, the cyc8 and cyc9 mutants are associated with floccu- 
lent cells and other abnormal phenotypes. The diverse abnormali- 
ties suggest that cyc8 and cyc9 are not simple regulatory mutants 
controlling iso-2-cytochrome c. 


1382 Dependence on mating type for the overproduction 
of iso-2-cytochrome c in the yeast mutant CYC7-H2. Roth- 
stein, R.J.; Sherman, F. (Univ. of Rochester, NY). Genetics; 
94: No. 4, 891-898(Apr 1980). 

The CYC7-H2 mutation causes an approximately 20-fold 
overproduction of iso-2-cytochromo c in a and a haploid strains of 
the yeast Saccharomyces cerevisiae due to an alteration in the non- 
translated regulatory region that is presumably contiguous with the 
structural region. In this investigation, we demonstrated that heter- 
ozygosity at the mating type locus, a/a, or a/a/a/a, prevents ex- 
pression of the overproduction, while homozygosity, a/a and a/a, 
and hemizygosity, a/0 and a/0, allow full expression of the CYC7- 
H2 mutation, equivalent to the expression observed in a and a ha- 
ploid strains. There is no decrease in the overproduction of iso-2- 
cytochrome c in a/a diploid strains containing either of the other 
two similar mutations, CYC7-H1 and CYC7-H3. It appears as if 
active expression of one or another of the mating-type alleles is re- 
quired for the overproduction of iso-2-cytochrome c in CYC7-H2 
mutants. 
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REFER ALSO TO CITATION(S) 1627 


1383 Platelet antibody in idiopathic thrombocytopenic 
purpura and other throm openias. Sugiura, K.; Steiner, 
ok eee M.G. J. Lab. Clin. Med.; 96: No. 


4, 640-653(Oct 


Platelet-associated immunoglobulin was measured by the use 
of fluorescent anti-1gG antibody. The method is simple, rapid, and 
sensitive and provides a precise quantitive assay of bound (direct) 
and free (indirect) 1gG with platelet specificity. We have evaluated 
this test in 30 normal volunteers and in 50 patients with immune 
and nonimmune, treated and untreated thrombocytopenias. All pa- 
tients with immune thrombocytopenias (acute and chronic idio- 
pathic thrombocytopenic purpura and systemic lupus erythemato- 
sus) having platelet counts < 100,000/] had elevated levels of pla- 
telet-bound 1gG and 86% had also positive results in the indirect 
assay. All patients with nonimmunological thrombocytopenias 
showed normal results in the direct and indirect assay of platelet- 
associated immunoglobulin. In patients studied repeatedly during 
the course of their illness, an inverse relation was found between 
platelet count and level of platelet-bound 1gG. Patients with sys- 
temic lupus erythematosus presented clear exceptions to this rule. 
Investigations of the absorbability of platelet autoantibodies and al- 
loantibodies showed that this assay can readily differentiate be- 
tween these two antibody species and can also identify specificities 
of alloantibodies. 


Cardiac arrhythmias associated with a liquid pro- 
tein diet for the treatment of obesity. Lantigua, R.A.; Ama- 
truda, J.M.; Biddle, T.L.; Forbes, G.B.; Lockwood, D.H. 
New Engl. J. Med.; 303: No. 13, 735-738(25 Sep 1980). 

Our data demonstrate that a liquid protein diet is frequently 
associated with potentially life-threatening arrhythmias that are not 
detected on routine electrocardiography. Several studies of meta- 
bolic balance failed to reveal a cause for these arrhythmias. We rec- 
ommended that the use of liquid protein diets should be terminated 
pending further investigation of the causes and prevention of the 
cardiac toxicity. 


1385 Modeling prosthetic heart valves for numerical 
analysis of blood flow in the heart. Peskin, C.S.; McQueen, 
D.M. (Courant Institute of Mathematical Sciences, 251 
Mercer Street, New York, New York 10012). EY-76-C-02- 
3077. J. Comput. Phys.; 37: No. 1, 113-132(Aug 1980). 

This paper extends our previous work on numerical analysis 
of blood flow in the heart. In that work the boundary forces were 
evaluated by solving a fixed-point problem, which we now refor- 
mulate as a problem in optimization. This optimization problem, 
which involves the energy function from which the boundary 
forces are derived, is solved by Murray’s modification of Newton's 
method. The energy function turns out to be an extremely useful 
tool in modeling prosthetic heart valves. To enforce a constraint on 
the valve, we use an energy function which is zero when the con- 
straint is satisfied and positive other wise. The energy function 
must be invariant under translation and rotation so that converva- 
tion of momentum and angular momentum will be satisfied. We use 
this technique to construct computer models of several prosthetic 
valves, and we study the flow patterns of these valves in our com- 
puter test chamber. 


1386 Method for determining immunochemical sub- 
stances. O’connor, J. (to Akzona Inc). US Patent 4,213,764. 
22 Jul 1980. Filed date 9 Aug 1978. vp. 

Drawing a method for detecting and measuring a predeter- 
mined specifically-bindable immunochemical substance in a liquid 
sample in a cuvette, comprising the steps of: (A) providing, in an 
immunoassay technique for the liquid sample in said cuvette, a 
component comprising a suspension of particles which may be ag- 
glutinated or insolubilized in relationship to the presence and con- 
centration of the immunochemical substance in the sample; and (B) 
determining the presence and concentration of the immunochemical 
substance by measuring the electromagnetic radiation transmission 
properties of the sample using a calibrated radiation-measuring ap- 
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paratus, said apparatus comprising: (1) a suitable electromagnetic 
radiation source capable of providing radiation at wavelengths 
equal to or less than the mean diameter of said particles; (2) means 
for concentrating and collimating radiation from the electromagnet- 
ic radiation source to form a beam; (3) means for filtering the beam 
to (I) eliminate radiation having wavelengths greater than the 
means diameter of the particles and (II) transmit radiation, which 
radiation has a range, whereby the upper wavelength is equal to or 
below the mean diameter of the particles, and the range is of at 
least about 100nm; (4) means for (I) positioning a sample-containing 
cuvette and for (II) allowing the filtered beam incident on the cu- 
vette to be transmitted through the cuvette and sample, and for 
(III) receiving a portion of the filtered beam transmitted through 
the sample at two or more predetermined angles with respect to the 
beam; and (5) means for detecting and measuring the portion of the 
beam transmitted at a predetermined angle. 


1387 (BNL—28404) General purpose dynamic phantom 
for gated, computer aided gamma camera evaluation. Bennett, 
G.W.; Brill, A.B.; Fairchild, R.; Dobert, R.S.; Pokropek, 
A.T.; Short, M.; Esser, P.; Zaidi, M.K. (Brookhaven Na- 
tional Lab., Upton, NY (USA); University Coll. Hospital, 
London (UK); Columbia Univ., New York (USA); Puerto 
Rico Univ., San Juan). Sep 1980. Contract AC02- 
76CHO00016. 18p. (IAEA-SM—247/101; CONF-800937—3). 
NTIS, PC A02/MF AOl1. 

From International symposium on medical radionuclide 
imaging; Heidelburg, F.R. Germany (1 Sep 1980). 

dynamic phantom with broad applications in testing com- 

puter aided gamma camera imaging systems is directed. The phan- 
tom employs a rotating disk which may be used to carry a distribu- 
tion of absorbers or of radioactive sources. The disk is directly 
driven by a variable speed DC motor with a coupled tachometer 
for servo-controlled speed regulation. Data are presented for a vari- 
ety of absorber and source distributions, including simulated cardiac 
dynamics. The system can be used to validate hardware and soft- 
ware integrity including computer gating circuits, linearity of inten- 
sity response, edge detection, and ejection fraction calculations. 


1388 (CONF-801083—2) Dosimetry and risk analyses in 
diagnostic radiology: computerized tomography. Yalcintas, 
M.G.; Dunning, D.E. Jr.; Leggett, R.W. (Oak Ridge Na- 
tional Lab., TN (USA)). 1980. Contract W-7405-ENG-26. 
2p. NTIS, PC A02/MF AOI. 

From International symposium on biomedical dosimetry: 
physical aspects, instrumentation calibration; Paris, France (27 Oct 
1980). 

, The use of ionizing radiation for medical purposes is increas- 
ing every year. A very popular method recently added to diagnos- 
tic x-ray procedures is computerized tomography (CT), a radiologi- 
cal imaging method with high accuracy for the determination of 
the spatial distribution of x-ray attenuation in the region examined. 
The asymmetric motion of the x-ray source (translation and rota- 
tion) in CT necessitates the use of rather different exposure mea- 
surement techniques than those used for conventional diagnostic x- 
ray sources. Patient skin dose varies considerably from region to 
region during a scan due to the motion of an x-ray source. The 
average skin dose to the patient is generally used in evaluating ex- 
posure to the patient. Risk factors developed by the BEIK commit- 
tee can be used to estimate the risk to the population due to the 
exposure incurred through medical radiography. In this paper, 
these risk factors are employed to obtain an estimate of risk due to 
radiation exposure from CT. 


1389 Relative efficiencies of energy to photographic den- 
sity conversions in typical screen-film systems. Vyborny, 
C.J.; Metz, C.E.; Doi, K. (Univ. of Chicago, IL). Contract 
EY-76-C-02-0069. Radiology; 136: No. 2, 465-471(Aug 1980). 

This study compared the speeds of six typical screen-film 
systems and the energy absorbed by their screen pairs as a function 
of incident x-ray energy. Three of the screen-film systems studied 
had calcium tungstate phosphors, one contained barium strontium 
sulfate, and two were composed of a mixture of lanthanum oxysul- 
fide with larger amounts of gadolinium oxysulfide. A source of 
monoenergetic radiation was used for measurement of the relation- 
ship between these two quantities as a function of keV. With cer- 
tain exceptions, the speeds of screen-film systems act in a manner 
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similar to that which would be predicted if only the energy absorp- 
tion properties of their screens were considered. 


5507 Microbiology 


REFER ALSO TO CITATION(S) 1381, 1382, 1396 


Contractile basis of ameboid movement VIII. Ae- 
quorin luminescence during ameboid movement, endocytosis, 
and capping. Taylor, D.L. (Harvard Univ., Cambridge, 
MA); Blinks, J.R.; Reynolds, G. Contract EY-76-S-02-3120. 
J. Cell Biol.; 86: No. 2, 599-607(Aug 1980). 

Aequorin luminescence has been utilized to determine the 
spatial and temporal fluctuations of the free calcium ion concentra- 
tion [Ca**] in chaos carolinensis during ameboid movement, pino- 
cytosis, and capping. Three types of luminescent signals are detect- 
ed in cells: continuous luminescence, spontaneous pulses, and stimu- 
lated pulses. Continuous luminescence is localized in the tails of ac- 
tively motile cells, and spontaneous pulses occur primarily over the 
anterior regions of cells. The localization of both distinct actin 
structures and sites where [Ca** ] increases suggests cellular sites of 
contractile activity. 


5509 Pathology 


1391 (CONF-8010108—2) Empirical observations in 
support of carcinogenic promotion as a tool for screening and 
regulation of toxic agents. Jones, J.D.; Griffin, G.D.; 
Dudney, C.S.; Walsh, P.J. (Oak Ridge National Lab., TN 
(USA)). 1980. Contract W-7405-ENG-26. 10p. NTIS, PC 
A02/MF AOl1. 

From 5. international symposium on polynuclear aromatic 
hydrocarbons; Columbus, OH, USA (28 Oct 1980). 

Carcinogens influence both the initation of abnormal cell 
phenotypes and the subsequent promotion of such cells into a 
tumor. Certain other agents act as stimulators of proliferation and 
may have only properties of promotion. Simple examples include 
mechanical and certain chemical wounding of tissue that results in 
healing. In addition, hyperplastic growth stimulated by certain 
chemicals may also promote cancer. Quantification of a hyperplas- 
tic condition, or of the body's attempts to heal by the replacement 
of cells, and a quantification of cells dying from attrition seem nec- 
essary but not totally sufficient to explain incidence and latency pe- 
riods. Empirical relationships between incidence of cancer and esti- 
mated cell proliferation in excess of normal will be described. 


1392 Muscle protein analysis. II. Two-dimensional elec- 
diseased 


trophoresis of normal and human skeletal muscle. 
Giometti, C.S. (Argonne National Lab., IL); Barany, M.; 
Danon, M.J.; Anderson, N.G. Contract W-31-109-ENG-38. 
Clin. Chem.; 26: No. 8, 1152-1155(Jul 1980). 

High-resolution two-dimensional electrophoresis was used to 
analyze the major proteins of normal and pathological human- 
muscle samples. The normal human-muscle pattern contains four 
myosin light chains: three that co-migrate with the myosin light 
chains from rabbit fast muscle (extensor digitorum longus), and one 
that co-migrates with the light chain 2 from rabbit slow muscle 
(soleus). Of seven Duchenne muscular dystrophy samples, four 
yielded patterns with decreased amounts of actin and myosin rela- 
tive to normal muscle, while three samples gave patterns compara- 
ble to that for normal muscle. Six samples from patients with myo- 
tonic dystrophy also gave normal patterns. In nemaline rod myo- 
pathy, in contrast, the pattern was deficient in two of the fast-type 
myosin light chains. 


5510 Physiological Systems 


REFER ALSO TO CITATION(S) 1370, 1372, 1376, 1377, 1378, 1383, 1384, 
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5530 Agriculture And Food Technology 


1393 (CONF-7811175—1) Evaluation, management, and 
cultivation of Macrocystis kelp forests. North, W.J. (Califor- 
nia Inst. of Tech., Pasadena (USA). W.M. Keck Lab. of En- 
gineering Materials). 1978. Contract AC03-76ET20000. 70p. 
NTIS, PC A04/MF AO1. 

From Symposium on chilean algae; Santiago, Chile (21 Nov 
1978). 
, Giant kelp, Macrocystis, is a marine plant of significant com- 
mercial value with great promise for expanded usage in the future. 
It is widely distributed among temperate waters of the southern 
hemisphere, although it occurs only in the eastern Pacific in the 
northern hemisphere. This survey of the evaluation, management, 
and cultivation of Macrocystis kelp forests is presented under the 
following section headings: Macrocystis biology (distribution and 
ecology, physiology, nutrition, and productivity); resource aspects; 
controlling factors in Macrocystis ecology (waves and storms, tem- 
perature, nutrients, grazing and predation, and competition); human 
influences (municipal waste waters, kelp harvesting, miscellaneous 
factors); kelp culturing and restoration (control of predators and 
competitors, transplanting and culturing); Macrocystis biomass as 
an energy source; and, possibilities for fertilizing Macrocystis beds. 
(JGB) 


1394 (LA—8315-PR) Electronic identification. Progress 
report, October 1, 1978-September 30, 1979. Araki, C.T.; 
Landt, J.A.; Holm, D.M.; Brown, R.R.; Seawright, G.L.; 
Payne, R.J.; Anderson, D.M. (Los Alamos Scientific Lab., 
NM (USA)). Aug 1980. Contract W-7405-ENG-36. 30p. 
NTIS, PC A03/MF AO1. 

Livestock field-testing of the electronic identification system 
has commenced with experiments conducted at the Jornada Experi- 
mental Range in Las Cruces, New Mexico. Five other sites which 
have been selected will be phased in during the coming year. The 
concept of electronic identification and temperature-monitoring of 
livestock will then be tested in dairy, feedlot, and open-range envi- 
ronments to demonstrate its commercial application and feasibility. 
Work on the identification equipment was directed toward improv- 
ing the transponder package design and increasing the sensitivity of 
the receiver to the reflected transponder signal. Favorable results 
were obtained from the use of a hobby microcomputer in the elec- 
tronic identification system. This indicates that the system is com- 
patible with a low budget commercial system affordable to small 
livestock operations. A considerable amount of work has also been 
done relating to temperature-monitoring capability of the system 
because a great deal of difficulty is anticipated in making this a 
useful tool in the field trials. A radio telemetric physiological moni- 
toring system has been assembled for use in monitoring animal tem- 
perature, and biological experiments have been done to test the ac- 
ceptability of subdermal temperature-monitoring in livestock. 


1395 Field and laboratory experiements with Iridaea 
cordata (florideophyceae) grown on nylon netting. Mumford, 
T.F., Jr. (Dept. of Natural Resources, Olympia, WA). Proc. 
Int. Seaweed Symp.; 9: 515-523(1979). 

Iridaea cordata (Turner) Bory (Giagatinales) is a carrageeno- 
phyte that has been seeded on nets placed directly over natural 
beds. This process results in only ca. 50% success and suffers from 
intense grazing by the snails Calliostoma and Lacuna. Ir Iridaea 
covers the nets, animals fouling does not occur, but further setting 
of the nets is prevented by fouling with Ulva and Monostroma. 
Yields of 6-8 kg dry matter m- ? was obtained in 1975 and 3.3 kg 
dry matter m-? in 1976. Expected 1977 yields should be between 
these values. Comparison of strategies of harvesting nets is made. 
One harvest yields 461.4 g dry wt 0.25m~% two harvests, the first 
performed early in the growing season yields 500.0 g dry wt 
0.25m~?. Two harvests, one performed near the peak of the grow- 
ing season yields 594.2 g dry wt 0.25m-*, and three harvests yields 
697.1 g dry wt 0.25m-?. Peak growth occurs in April through July. 
Careful monitoring of biomass must be made to insure harvest 
before senescence and subsequent loss of biomass occurs. The po- 
tential for commerical use is discussed. 
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1396 Pleiotropic mutations at the TUP1 locus that 
affect the expression of mating-type-dependent functions in 
Saccharomyces cerevisiae. Lemontt, J.F. (Oak Ridge Nation- 
al Lab., TN); Fugit, D.R.; MacKay, V.L. Contract W-7405- 
ENG-26. Genetics; 94: No. 4, 899-920(Apr 1980). 

The umr7-1 mutation, previously identified in a set of mu- 
tants that had been selected for defective uv-induced mutagenesis at 
CANI, affects other cellular functions, including many of those 
regulated by the mating-type locus (MAT) in heterothallic Sacchar- 
omyces cerevisiae. The recessive umr7-1 allele, mapping approxi- 
mately 20 cM distal to thr4 on chromosome III, causes clumpy 
growth in both a and a cells and has no apparent effect on a 
mating functions. The most striking property of a umr7 strains is 
their altered morphology, in which mitotic cells develop an asym- 
metric pear shape, like that of normal a cells induced to form 
shmoos by interaction with a-factor. Some a/a-specific diploid 
functions are also affected by umr7; instead of polar budding pat- 
terns, a/a umr7/umr7 diploids have medial budding like a/a, a/a 
and haploid strains. Moreover, a/a umr7/umr7 diploids have lost 
the ability to sporulate and are Bar+ like a or a/a strains. Rever- 
tant studies indicate that umr7-1 is a single point mutation. The 
umr7 mutant fails to complement mutants of both tup] and cyc9 
and all three isolates have similar genetic and phenotypic proper- 
ties. It is suggested that the product of this gene plays some 
common central role in the complex regulation of the expression of 
both MAT-dependent and MAT-independent functions. 


5601 Radiation Effects On Animals 


1397 (AD—346887) Gasp. Contamination study. Bryant, 
E.F. (Malaker Labs., Inc., High Bridge, NJ (USA)). Jan 
1963. 22p. NTIS, PC A02/MF AO1. 

A scale model study was conducted to show the radiological 
hazard to be expected with the GASP Space Vehicle Launching 
System. Exploding wires were used as propellants. Both solid parti- 
cles and radiochemicals were used to trace debris dispersal. Scaling 
laws relating model and prototype were developed and the accura- 
cy of scaling was checked by comparison of model and prototype 
accelerations. 


1398 (AD—883868) Modified Elemental Volume Dose 
Program (MEVDP). Technical report, 7 Feb-7 Aug 1969. 
Liley, B.; Hamilton, S.C. (Rockwell International Corp., 
Downey, CA (USA). Space Div.). Mar 1971. Contract 
F29601-69-C-0051. 228p. NTIS, PC A1l1/MF AOl1. 

The Modified Elemental Volume Dose Program (MEVDP) 
generates ordered path-length areal densities for primary electron, 
electron-bremsstrahlung, and secondary particle radiation transport 
calculations. The code also generates standard-material areal-densi- 
ty distribution functions for proton and heavy ionizing nuclear radi- 
ation. The primary and secondary areal-density functions can be 
used for particle transport calculations to compute emergent fluxes 
and energy deposition. The code has been successfully run with the 
complex Apollo command and service modules and the lunar 
modeul, which are represented by 1000 elemental volume shield 
configurations. The MEVDP has evolved as a versatile, accurate, 
and fast executing program. 


1399 (AD-A—081165) A predictive study of the inci- 
dence of vomiting in irradiated military personnel. Project 
report, 1974-1978. Grant, G.A.; Cairnie, A.B.; Harding, 
R.K.; Gridgeman, N.T.; Rider, W.D. (Defence Research 
Establishment, Ottawa, Ontario (Canada)). Oct 1979. 39p. 
NTIS, PC A03/MF AOl1. 

The scientific literature on the incidence in man of vomiting 
and other prodromal effects of ionising radiation is analysed and re- 
lated to the guidance given in STANAG 2866. New data obtained 
from sbservations of 271 patients who received 600 to 1000 rad to 
either the upper or lower half of the body are analysed. The inci- 
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dence of vomiting was 81 per cent in those who received radiation 
to the upper half of the body and 44 per cent for the lower half. 
Irradiation times were, about 60 and 150 min from the start of the 
irradiation. The average number of episodes was 4.5; the average 
duration of an episode just over 2 min. None of these parameters 
changed appreciably with the doses used. Predictions are made of 
the time required for various percentages of military personnel to 
start, and then to finish, vomiting after being exposed to radiation. 


1400 (LASL—80-33(MINI)) Cosmic-ray induced radi- 
ation in low-orbit space objects. Sandmeier, H.A. (Los 
Alamos Scientific Lab., NM (USA)). Sep 1980. Contract W- 
7405-ENG-36. 4p. NTIS, PC A02/MF AO1. 

The induced radiation whole body dose received by astro- 
nauts in earth orbit is calculated. The induced radiation results from 
the interaction of primary cosmic rays with the mass of the satellite 
or space station. (ACR) 


1401 (PB—80-120991) Determination of antibody to 
Streptococcus mutans from radiation-induced xerostomia pa- 
tients. Agglutination activity against cariogenic microorgan- 
isms, active immunoglobulin classes, and post-irradiation 
caries activity in cancer patients. Final report 15 jul 77-14 
apr 79. Brown, L.R.; O'Neill, P.A.; Dreizen, S. (Texas 
Univ., Houston (USA). Dental Science Inst.). Jul 1979. 
Contract NO1-DE-7-2402. 33p. NTIS, PC A03/MF AOl1. 

The relationship between specific agglutination (Ag) and 
caries activity during 30 month post radiation was assessed in 36 
head and neck cancer patients. Ag titers in 444 saliva and 481 
serum samples from these patients and 16 noncancer controls were 
determined against formalinized cellular antigens of Streptococcus 
mutans (Sm), Streptococcus sanguis (Ss), Streptococcus mitis, Lac- 
tobacillus fermenti (Lf), and Lactobacillus casei. Saliva IgA and 
IgG levels and Ag titers were significantly higher in cancer patients 
than in noncancer controls. Post radiation-induced xerostomic 
changes in saliva IgA reflected changes in specific Ag against oral 
microbes, particularly Sm serotype c. Patients with high saliva IgA 
levels had significantly higher saliva Ag titers to Sm, Ss and Lf, 
lower plaque Sm counts and lower caries activity than patients 
with low saliva IgA levels. Serum Ag titers, however, showed no 
significant relationship with either serum Ig levels, microbial counts 
or caries activity. Chromatographic separation of Ig classes showed 
that Ag activity in saliva stemmed mainly from secretory IgA. 
Most serum Ag activity was found in regions corresponding to IgG 
and 7S IgA 


5601 Nuclide Kinetics And Toxicology 


1402 (CONF-801075—1) Plutonium controversy. Rich- 
mond, C.R. (Oak Ridge National Lab., TN (USA)). 1980. 
Contract W-7405-ENG-26. 28p. NTIS, PC A03/MF AOl. 

From Los Alamos scientific laboratory symposium; Los 
Alamos, NM, USA (8 Oct 1980). 

The toxicity of plutonium is discussed, particularly in rela- 
tion to controversies surrounding the setting of radiation protection 
standards. The sources, amounts of, and exposure pathways of plu- 
tonium are given and the public risk estimated. (ACR) 


1403 Splenic sequestration of /sup 99m/Tc labeled, heat 
treated red blood cells. Atkins, H.L.; Goldman, A.G.; Fair- 
child, R.G.; Oster, Z.H.; Som, P.; Richards, P.; Meinken, 
G.E.; Srivastava, S.C. (Brookhaven National Lab., Upton, 
NY). Contract EY-76-C-02-0016. Radiology; 136: No. 2, 501- 
503(Aug 1980). 

From 65. scientific assembly and annual meeting of the Radi- 
ological Society of North America; Atlanta, GA, USA (25 Nov 
1979). 

The rates of blood clearance and splenic uptake as well as 
the total splenic uptake of heat damaged red blood cells labeled 
with /sup 99m/Tc were determined in eight patients. Splenic 
uptake at two hours was 72.0 +- 185%. Approximately 82.6% of 
the initial radioactivity was cleared from the blood by two hours. 
The results indicate that the method of preparation is reliable, but 
its usefulness for evaluating spleen function remains to be deter- 
mined. 
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1404 (DOE/EV/02792—4) Molecular mechanisms of 
the epithelial transport of toxic metal ions, particularly mer- 
cury, cadmium, lead, arsenic, zinc and copper. Progress 
report, January 1, 1980-December 31, 1980. Wasserman, 
R.H. (Cornell Univ., Ithaca, NY (USA)). 1980. Contract 
AS02-76EV02792. 85p. NTIS, PC A05/MF AOI. 

Investigations were continued to elucidate the mode of tran- 
sepithelial transport of toxic metal ions across the gastrointestinal 
tract, as well as their interactions with biological processes and 
other metal ions. All experimental details that are either published, 
submitted for publication or in press during this report period are 
included in the Appendix. Primary attention for this report has 
been given to the intestinal absorption of lead and its interaction 
with other biological moieties. 


5602 Thermal Effects 


1405 (PB—80-117054) An environmental assessment of 
the summer plankton in the vicinity of the C. P. Crane gener- 
ating station. Final report. Grant, G.C.; Berkowitz, S.P. 
(Virginia Inst. of Marine Science, Gloucester Point (USA)). 
Jan 1979. 84p. NTIS, PC A05/MF AO1. 

A preliminary survey of summer plankton in waters sur- 
rounding the C. P. Crane generating station in Bengies, Maryland, 
revealed several possible effects of plant operation. These perturba- 
tions were separated into apparent small-scale and large-scale ef- 
fects: Small-scale effects were limited to the immediate discharge 
region of Saltpeter Creek and included (1) occasional elevation of 
temperatures, (2) a decrease in chlorophyli-a, (3) a sharp decrease 
in productivity, and (4) absence of a common cladoceran. Possible 
large-scale effects covered most of the sampled area and included 
(1) a reduction in diversity, (2) increased temperature and produc- 
tivity, and (3) an increase in the barnacle population by the provi- 
sion of submerged power plant structures for settlement of larvae 
and the distribution of larvae throughout the system via cooling 
water discharged into Saltpeter Creek. 


5603 Chemicals Metabolism And Toxicity 


1406 (DOE/EV/03140—5-T1) Toxicology and metabo- 
lism of nickel compounds: comprehensive report of overall ac- 
tivities during the three-year period from December 1, 1977 
to November 30, 1980. Sunderman, F.W. Jr. (Connecticut 
Univ., Storrs (USA)). 15 Aug 1980. Contract AS02- 
76EV03140. 18p. NTIS, PC A02/MF AO1. 

The main research accomplishments during the past three 
years are summarized. The principle areas of investigation are: 1. 
embryotoxicity, teratogenicity, and mutagenicity of nickel carbonyl]; 
2. metabolism, detoxification, and excretion of nickel compounds; 3 
studies of nickel carcinogenesis; 4. nickel analysis in body fluids and 
tissues to monitor occupational exposures; 5. nephrotoxicity of 
nickel compounds; and 6. hematological effects of nickel com- 
pounds. (ACR) 


1407 (PB—80-122963) Reviews of the environmental ef- 
fects of pollutants: XII. Hexachlorocyclopentadiene. Final 
report. Bell, M.A.; Ewing, R.A.; Lutz, G.A. (Battelle Co- 
lumbus Labs., OH (USA)). Dec 1978. Contract EPA-68-03- 
2608. 94p. NTIS, PC AOS5/MF AOl1. 

The document is a review of the scientific literature on the 
biological and environmental effects of hexachlorocyclopentadiene. 
Included in the review are a general summary and a comprehensive 
discussion of the following topics as ___ related to 
hexachlorocyclopentadiene and specific hexachlorocyclopentadiene 
compounds: physical and chemical properties; occurrence; synthesis 
and use; analytical methodology; biological aspects in microorgan- 
isms, plants, wild and domestic animals, and humans, distribution 
mobility, and persistence in the environment; and an assessment of 
present and potential health and environmental hazards. More than 
100 references are cited. The document also contains an evaluation 
of potential hazard resulting from hexachlorocyclopentadiene con- 
tamination in the environment and suggests current research needs 
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1408 (CONF-8010108—3) Covalent modification of nu- 
clear and cytoplasmic proteins of hamster embryo cells during 
PAH metabolism. MacLeod, M.C.; Kootstra, A.; Slaga, T.J.; 
Selkirk, J.K. (Oak Ridge National Lab., TN (USA); Tennes- 
see Univ., Oak Ridge (USA). Graduate School of Biomedi- 
cal Sciences). 1980. Contract W-7405-ENG-26. 14p. NTIS, 
PC A02/MF AOl. 

From 5. international symposium on polynuclear aromatic 
hydrocarbons; Columbus, OH, USA (28 Oct 1980). 

It is well known that polynuclear aromatic hydrocarbons 
(PAH) are metabolized by mammalian cells to derivatives which 
covalently modify cellular macromolecules. Much effort has been 
devoted to defining the molecular structure of the major adducts 
formed with DNA in cells treated with benzo(a)pyrene [B(a)P]. 
However, despite elucidation of the major pathways involved it has 
not been possible to unequivocally link the formation of specific ad- 
ducts with the steps leading to malignant tranaformation. During 
the metabolism of B(a)P by hamster embryo cells (HECs), over 
70% of the binding to nuclear macromolecules involves protein. 
Since nuclear proteins are known to play important roles in the 
structure of chromatin and are thought to be involved in the regu- 
lation of gene expression, the modification of these proteins by the 
introduction of PAH-adducts might reasonably be expected to per- 
turb the structure and function of chromatin. Such perturbations 
could be involved in the processes which cause malignant transfor- 
mation. Therefore, it seemed important to us to begin to define the 
pathways leading to protein-PAH binding in HECs treated with 
B(a)P. 


1409 (PB—80-803679) Nitrogen oxide air pollution. 
Part 4. Biological effects (citations from the American Petro- 
leum Institute data base). Report for 1973-Oct 79. Cavag- 
naro, D.M. (National Technical Information Service, 
Springfield, VA (USA)). Jan 1980. 188p. NTIS PC NO1/ 
MF NOI1. 

These citations from worldwide literature cover the effects 
that nitrogen oxides have upon animals, humans, and plants. Most 
of the reports cover animal laboratory studies designed to deter- 
mine the effects on the respiratory system. (This updated bibliogra- 
phy contains 181 abstracts, 50 of which are new entries to the pre- 
vious edition.) 


1410 (DOE/BC/10014—5) Toxicity of chemical com- 
pounds used for enhanced oil recovery. Final report. Silves- 
tro, E.; Crocker, M. (Energy Resources Co., Inc., Cam- 
bridge, MA (USA); Department of Energy, Bartlesville, 
OK (USA). Bartlesville Energy Technology Center). Sep 
1980. Contract AC19-79BC 10014. 198p. NTIS, PC A09/MF 
AOl. 

The intent of this report is to assess the toxicological nature 
of compounds used in Enhanced Oil Recovery (EOR) technologies 
so that the Department of Energy (DOE) can delineate the possible 
constraints to EOR commercialization that the toxicity of these 
substances could pose. In addition, research priorities are recom- 
mended to the DOE so that these constraints can be overcome in 
as safe and expedient manner as possible. In evaluating the toxicity 
of EOR chemicals, priority is given to the many chemicals which 
are now available commercially and are being used in a significant 
fashion in current EOR field tests. Specific attention has been paid 
to those chemicals which are used most extensively and to the 
human health effects data that are associated with them. These data 
are presented in Chapter Two. Information on toxicological con- 
cepts and a glossary of terms is presented in a separate appendix 
Long-term environmental effects are not addressed in this docu- 
ment, but the possibility of impacts due to the toxic properties of 
certain chemials is discussed briefly in the research recommenda- 
tions. A table of aquatic toxicity data is included as Appendix C 
The toxicity of EOR chemicals used is given for each of the fol- 
lowing major secondary and tertiary recovery methods: micellar/ 
polymer flooding technology; miscible carbon dioxide technology; 
in situ combustion technology; alkaline flooding and preflush tech- 
nologies; and steam soak and steam drive technologies. 
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1411 (DOE/MC/11284—T2) Effects of effluents of coal 
combustion and gasification upon lung structure and function. 
Annual report. Hinton, D.E. (West Virginia Univ., Morgan- 
town (USA). Dept. of Anatomy). 1980. Contract AT21- 
79MC11284. 10p. NTIS, PC A02/MF AOl1. 

The overall objective of the proposed research is to corre- 
late both structural and functional alterations in cells and tissues of 
the lung brought about by exposure to fluidized bed combustion 
and fixed bed gasification effluents and reagent grade oxides of 
metals known to be associated with coal combustion gasification. 
Projected milestones are described. Progress during the first year in 
setting up aerosol exposure facilities, intratracheal instillations, pul- 
monary mechanics, and morphometric examinations is reported. 
(DMC) 


1412 (DOE/EV/10100—02) Study of the mechanism of 
carcinogenesis by carcinogens which are negative in the Ames 
test. Progress report. Borek, E. (American Cancer Research 
Center and Hospital, Lakewood, CO. Dept. of Basic Oncol- 
ogy). [nd]. Contract AC02-79EV 10100. 4p. NTIS, PC A02/ 
MF AOI. 

Research progress for 1980 is reported. The role of tRNA 
methyltransferases in two-1 stage carcinogenesis of mice by phorbol 
esters has been investigated. The mechanisms of elevation of pro- 
gesterone levels in the rat by ethionine have also beed studied. 
(ACR) 


1413 (BNL—28428) Benzene inhalation effects upon tet- 
anus antitoxin. Responses and leukemogenesis in mice. 
Stoner, R.D.; Drew, R.T.; Bernstein, D.M. (Brookhaven 
National Lab., Upton, NY (USA)). 1980. Contract AC02- 
76CHO00016. 26p. (CONF-801039—2). NTIS, PC A03/MF 
AOl. 

From 20. annual Hanford Life Sciences symposium; Rich- 
land, WA, USA (19 Oct 1980). 

The effects of inhaled benzene on primary and secondary 
antibody responses and the incidence of leukemia in mice are re- 
ported. Young adult mice were given 5, 12, or 22 exposures to 400 
ppM benzene for 6 hrs/day 5 days/week. After the exposure peri- 
ods, the mice were immunized with absorbed tetanus toxoid 
(APTT) and/or fluid tetanus toxid (FTT). Exposure to benzene in- 
creasingly suppressed primary antibody responses to both antigens. 
Secondary antibody responses to FTT were nearly normal in ani- 
mals given 10, 15, or 20 exposures to 400 ppM benzene. Other 
groups of mice were exposed to either 200 ppM or 50 ppM ben- 
zene. Primary antibody responses elicited with FTT and/or APTT 
were nearly normal in all mice exposed to 50 ppM benzene and in 
mice exposed to 200 ppM benzene for 5 days. However, 10 and 20 
exposures to 200 ppM benzene inhibited antibody production. The 
effects of chronically inhaled 300 ppM benzene on the time of onset 
and incidence of leukemia in 400 7-month-old female HRS/J mice 
were also studied. Two genotypes were used; the (hr/hr) hairless 
mice are leukemia-prone, whereas the (hr/+) haired mice are more 
resistant to leukemia. The exposure continued for a period of 6 
months. Lymphoid, myeloid, and mixed (lymphoid and myeloid) 
leukemias were observed. Ninety percent of the (hr/hr) mice ex- 
posed to benzene died from leukemia as compared with 91% for 
the (hr/hr) air control group. Eighty-five percent of the (hr/+) 
mice exposed to benzene died from leukemia as compared with 
81% for the (hr/+) air control group. Exposures to 300 ppM ben- 
zene did not alter the time of onset or the incidence of leukemia 
commonly expected in HRS/J mice 


1414 (NIOSH—80-122) Coal liquefaction: recent find- 
ings in occupational safety and health. Special technical 
report. Harris, L.R.; Gideon, J.A.; Berardinelli, S.; Reed, 
L.D.; Dobbin, R.D.; Evans, J.M.; Telesca, D.R.; Tanita, 
R.K. (National Inst. for Occupational Safety and Health, 
Rockville, MD (USA)). Jun 1980. 19p. GPO. 

Coal liquefaction materials contain potentially hazardous and 
biologicallly active substances, many of which have not been char- 
acterized as to their composition and/or health effects. Animal 
studies have shown that certain fractions of coal liquefaction proc- 
ess Streams may cause tumors at the site of application. Recent in- 
dustrial hygiene data show worker exposure at low concentrations 
of suspected carcinogens. Current control technology assessments 
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of coal liquefaction processes indicate potential exposure of plant 
maintenance and repair 1 to hazardous materials. This 
report presents the results of recent NIOSH industrial hygiene stud- 
ies at two coal liquefaction pilot plants and reviews recent health 
and process aspects of this technology. 


1415 (PB—80-803687) Environmental carcinogens. 

Volume 2. November, 1976-December, 1978 (a bibliography 

with abstracts). Report for Nov 76-Dec 78. Harrison, E.A. 
ational Technical Information Service, Springfield, VA 
SA)). Jan 1980. 211p. NTIS PC NO1/MF NOI. 

The bibliography cites research reports on the identification, 
sources, and toxicity of environmental carcinogens. Included are 
studies on pesticides, fire extinguishing agents, environmental pol- 
lutants, food additives, radiation, and other known or suspected 
carcinogenic substances. (This updated bibliography contains 204 
abstracts, none of which are new entries to the previous edition.) 


5604 Other Environmental Pollutant Effects 


1416 (AD-A—080928) An experimental analysis of an 
observing-response in rats exposed to 1.28 and 5.62 gHz mi- 
crowave irradiation. de Lorge, J.O.; Ezell, C.S. (Naval 
Aerospace Medical Inst., Pensacola, FL (USA)). 5 Nov 
1979. 26p. NTIS, PC A03/MF AO1. 

Few studies of the biological effects of microwave irradia- 
tion have investigated complex behavior in non-human organisms. 
One human behavior easily simulated in other animals is monitoring 
performance, otherwise known as observing-behavior or perform- 
ance on a vigilance task. This task requires an animal to respond, 
thereby producing one or more stimuli. When the stimuli change, 
the animal has to report the change to obtain a reinforcer. In the 
present study the effects of two different microwave frequencies 
(1.28 and 5.62 GHz) on observing-behavior in rats were investigat- 
ed. At 1.28 GHz the observing-response rate was consistently af- 
fected at a power density of 15 mW/sq cm in all eight rats while at 
5.62 GHz the observing-response rate was not consistently affected 
until the power density approximated 26 mW/sq cm. Measures of 
the averaged specific absorption rate (SAR) in a rat model of simu- 
lated muscle tissue illustrated a distribution difference at the two 
different frequencies. The SAR distribution within the model's head 
at 1.28 GHz was the inverse of the distribution in the head at 5.62 
GHz. It was concluded that the rat’s behavior was more easily dis- 
rupted at 1.28 GHz than at 5.62 GHz because of the deeper pene- 
tration of energy at 1.28 GHz and differences in energy distribution 
at the two frequencies. 


1417 (AD-A—081230) Ultrashort laser pulse induced 
electromagnetic stress on biological macromolecular systems. 
Final report, Sep 1976-Feb 1978. Bruckner, A.P.; Schurr, 
J.M.; Chang, E. (Washington Univ., Seattle (USA)). Nov 
1979. 59p. NTIS, PC A04/MF AOl1. 

The threshold damage mechanisms resulting from picose- 
cond laser irradiation of biological macromolecular systems similar 
to constituents of living cells are examined theoretically and experi- 
mentally. Three classes of potential damage mechanisms are possi- 
ble: laser-induced infrared photochemistry, thermal and catalytic 
mechanisms, and stress-induced mechanical strains. A preliminary 
theoretical treatment is presented of the problem of stress distribu- 
tion in a rodlike array of optically anisotropic elements in a viscous 
fluid that is exposed to an intense polarized light field. The results 
of experimental studies with poly(L-lysine) and calf-thymus DNA 
are presented. Solutions of these biological macromolecules are ex- 
posed to ultrashort pulses produced by a mode-locked Nd:Glass 
laser at a wavelength of 1060 nm. The effects of single pulses and 
one or more entire pulse trains are investigated. Molecular damage 
is monitored by measuring changes in the molecular translational 
diffusion coefficients between irradiated and control samples 
through the technique of dynamic light scattering. Although, thus 
far, damage thresholds for single picosecond pulses have not been 
established, it has been found that energy densities of the order of 
100-150 mJ/cm.sq. for an entire mode-locked pulse train appear to 
be required to produce detectable damage in samples of DNA. 
Under similar conditions no damage is observed in poly(L-lysine). 
This suggests that in living tissue the hereditary material may be 
more susceptible to damage than the proteins. 
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REFER ALSO TO CITATION(S) 212, 213, 409 


1418 (CONF-801096—1) Psychoph and other 
factors affecting human performance in prevention 
estigation. Klinestiver, L.R. (EG and G Idaho, Inc., 
Idaho Falls (USA)). 1980. Contract AC07-76I1D01570. 31p. 
NTIS, PC A03/MF AO1. 
From SAFE annual symposium; San Diego, CA, USA (12 
Oct 1980). 
Psychophysiological factors are not uncommon terms in the 
aviation incident/accident investigation sequence where human 
error is involved. It is highly suspect that the same psychophysiolo- 
gical factors may also exist in the industrial arena where operator 
personnel function; but, there is little evidence in literature indicat- 
ing how management and subordinates cope with these factors to 
prevent or reduce accidents. It is apparent that human factors psy- 
chophysological training is quite evident in the aviation industry. 
However, while the industrial arena appears to analyze psychophy- 
siological factors in accident investigations, there is little evidence 
that established training programs exist for supervisors and operator 
personnel. 


1419 (DOE/TIC—11257) Cross-Index to DOE-pre- 
scribed industrial safety codes and standards. (Reynolds 
Electrical and Engineering Co., Inc., Las Vegas, 
(USA)). Jan 1980. . NTIS, PC A25/MF AOl. 

This Cross-Index volume is the 1980 compilation of detailed 
information from more than two hundred and ninety Department 
of Energy (DOE) prescribed or Occupational Health and Safety 
Administration (OSHA) referenced industrial safety codes and 
standards. The compilation of this material was conceived and initi- 
ated in 1973, and is revised yearly to provide information from cur- 
rent codes. Condensed data from individual code portions are listed 
according to reference code, section, paragraph, and page. Each 
code is given a two-digit reference code number or letter in the 
Contents section. This reference code provides ready identification 
of any code listed in the Cross-Index. The computerized informa- 
tion listings are on the left-hand portion of Cross-Index page; in 
order to the right of the listing are the reference code letters or 
numbers, the section, paragraph, and page of the referenced code 
containing expanded information on the individual listing. Simpli- 
fied How to Use directions are listed. A glossary of letter initials/ 
abbreviations for the organizations or documents, whose codes or 
standards are contained in this Cross-Index, is included. 


1420 (FDA—80-8121) Laser light show safety: who's re- 
sponsile. van Brunt, D. (Bureau of Radiological Health, 
Rockville, MD (USA)). Jun 1980. 33p. US Dept. of Health 
and Human Services, Rockville, MD. 

Possible safety hazards, government regulations, and individ- 
ual responsibilities in laser light shows are discussed. The booklet is 
directed toward those who sponsor, arrange for, set up, insure or 
are otherwise involved with light shows. The three appendixes in- 
clude a discussion on how lasers work and addresses of relevant 
government offices. (JGB) 


1421 (NTSB-PAR—80-3) Pipeline accident report, Co- 
lumbia Gas of Virginia, Inc., natural gas explosion and fire, 
Stanardsville, Virginia, October 24, 1979. (National Trans- 
portation Safety Board, Washington, DC (USA). Bureau of 
Accident Investigation). 10 Jun 1980. 43p. NTIS. 

At 10:12 a.m., e.d.t., on October 24, 1979, an explosion and 
fire destroyed the Greene County Clerk's office building and the 
Greene County Courthouse, gutted a connecting building which 
was under construction, and damaged nearby buildings in Stanards- 
ville, Virginia. Thirteen persons were injured and the property 
damage was extensive. The National Transportation Safety Board 
determined that the probable cause of the accident was the ruptur- 
ing of a natural gas service line by excavation equipment, which 
permitted the unrestricted escape of gas under 15-psig pressure into 
the basement of the building where it was ignited by an undeter- 
mined source. Contributing to the accident were the lack of a one- 
call notific tion system, the failure of the county authorities 
through the architect to include the location of the service line on 
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the construction blueprints and to notify the gas company of the 
planned excavation, and the absence of an installed excess flow 
valve in the service line. The gas company and the general contrac- 
tor, who were both aware of the construction activities and of the 
existence of active gas lines in the area, also contribuied to the acci- 
dent by failing to communicate with each other to determine the 
location of the gas line. 


1422 (SAND—80-1940C) Maintaining ideal body weight 
counseling sessions. Brammer, S.H. (Sandia National Labs., 
Albuquerque, NM (USA)). 9 Oct 1980. Contract AC04- 
Te llp. (CONF-801065—1). NTIS, PC A02/MF 
AOl. 

From American Dietetic Association conference; Atlanta, 
GA, USA (6 Oct 1980). 

The purpose of this program is to provide employees with 
the motivation, knowledge and skills necessary to maintain ideal 
body weight throughout life. The target audience for this program, 
which is conducted in an industrial setting, is the employee 40 years 
of age or younger who is at or near his/her ideal body weight. 
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5801 Geology And Hydrology 


REFER ALSO TO CITATION(S) 283, 293, 294, 297, 300, 309, 818 


1423 (DOE/SR/00001—T2) Geological investigations of 
Piedmont and Triassic Rocks, Central North Carolina and 
Virginia (with a field trip guide on the bedrock geology of 
south central Virginia). Carolina Geological Society field trip 
guidebook. Price, V. Jr.; Thayer, P.A.; Ranson, W.A. (eds.). 
(Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Sa- 
vannah River Lab.). Oct 1980. Contract AC09-76SRO00001. 
238p. NTIS, PC All/MF AOl. 

Papers describing the results of a field trip through the Pied- 
mont region of central North Carolina and southwestern Virginia 
are presented. The geology, structural relations and tectonics of the 
region are described and mapped. (ACR) 


1424 (RHO-BWI-C—82) Bibliography of the geology of 
the Columbia plateau and adjacent areas of Washington. 
(Shannon and Wilson, Inc., Portland, OR (USA)). Aug 
boy Contract AC06-77RL01030. 30p. NTIS, PC A03/MF 
AOl. 

This bibliography is a supplement to Rockwell Hanford Op- 
erations Report RHO-BWI-C-59, July 1979, prepared by the Wash- 
ington State Division of Geology and Earth Resources which is a 
compilation of all known published, unpublished, and open-file ref- 
erences dealing with geology and geophysics of the Columbia Basin 
of eastern Washington. This supplement covers 1979 and early 1980 
publications, as well as some items published prior to 1979. Every 
effort was made, where possible, to avoid duplicating citations al- 
ready listed in the basic bibliography. The principal sources for the 
citations in this bibliographic supplement were the GeoRef database 
(1979 through mid-1980) and the NTIS database (1977 through 
mid-1980). In addition, Conference Papers Index, Tulsa, Geoar- 
chive, and Comprehensive Dissertations Index databases have been 
used selectively. To make this supplement as up-to-date as possible, 
the latest issues of New Publications of the Geological Survey, 
Washington Geologic Newsletter, GSA Abstracts with Programs, 
and other current listings of publications have also been scanned. 
(ACR) 


1425 (TAC-RS—80-002) Remote sensing of natural 
sources. Quarterly literature review, second quarter 1980. 
(New Mexico Univ., Albuquerque (USA). Technology Ap- 
plication Center). Jul 1980. 156p. University of New 
Mexico, Technology Application Center, Albuquerque. 

This bibliography is a review of the scientific literature on 
the remote sensing of natural resources. Documented data and data 
gathering techniques which are performed or obtained remotely 
from space, aircraft, or ground-based stations have been selected. 
All of the documentation is related to remote sensing sensors or the 
remote sensing of the natural resources. Meteorology and extra ter- 
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restrial sensing are not included. Sensors are primarily those operat- 
ing with the 10~* to 1 meter wavelength band. (ACR) 


5802 Geophysics 


1426 Corrections for seismic data obtained from expand- 
ing-spread . Musgrave, A. (to Mobil Corp). US Patent RE 
30,347. 22 Jul 1980. Filed date 14 Jul 1977. vp. 

The method of dymamically time correcting seismic traces is 
comprised of expanded spread data with a correcting function, the 
values of which are determined by the velocities of the earth for 
mations traversed by reflected energy from a multiplicity of subsur- 
face bedding planes comprising the steps of (1) applying time shifts 
to each set of energies along hyperbolic-like sweeping functions, (2) 
adding the reflected energies along each of said functions to obtain 
a maximum value, each maximum value being related uniquely to 
one of said sweeping functions and to a specific velocity, (3) estab- 
lishing with said velocities said correcting function, (4) time shifting 
said traces under control of said correct ing function, and (5) stack- 
ing said time-shifted traces to obtain a single trace with an en- 
hanced signal to raise ratio. 


1427 (UCRL—15081(Pt.2)) Seismic risk analysis for 
General Electric Plutonium Facility, Pleasanton, California. 
Final report, part II. (TERA Corp., Berkeley, CA (USA)). 
27 Jun 1980. Contract W-7405-ENG-48. 82p. NTIS, PC 
A05/MF AOl1. 

This report is the second of a two part study addressing the 
seismic risk or hazard of the special nuclear materials (SNM) facili- 
ty of the General Electric Vallecitos Nuclear Center at Pleasanton, 
California. The Part I companion to this report, dated July 31, 
1978, presented the seismic hazard at the site that resulted from ex- 
posure to earthquakes on the Calaveras, Hayward, San Andreas 
and, additionally, from smaller unassociated earthquakes that could 
not be attributed to these specific faults. However, while this study 
was in progress, certain additional geologic information became 
available that could be interpreted in terms of the existance of a 
nearby fault. Although substantial geologic investigations were sub- 
sequently deployed, the existance of this postulated fault, called the 
Verona Fault, remained very controversial. The purpose of the 
Part II study was to assume the existance of such a capable fault 
and, under this assumption, to examine the loads that the fault 
could impose on the SNM facility. This report first reviews the 
geologic setting with a focus on specifying sufficient geologic pa- 
rameters to characterize the postulated fault. The report next pre- 
sents the methodology used to calculate the vibratory ground 
motion hazard. Because of the complexity of the fault geometry, a 
slightly different methodology is used here compared to the Part I 
report. This section ends with the results of the calculation applied 
to the SNM facility. Finally, the report presents the methodology 
and results of the rupture hazard calculation. 


1428 (LASL—80-42(Mini-Review)) Volcanology at the 
Los Alamos Scientific Laboratory. Heiken, G. (Los Alamos 
Scientific Lab., NM (USA)). Oct 1980. Contract W-7405- 
ENG-36. 4p. NTIS, PC A02/MF AO1. 

This mini-review briefly describes the research conducted at 
Los Alamos Scientific Laboratory (LASL) on various areas in vol- 
canology. Areas of research include volcanic hazard analysis, the 
climatic effects of volcanic eruptions, young volcanic fields as heat 
sources, volcanic ash deposits and nuclear waste isolation, and basic 
research on the origin of volcanism. (ACR) 


1429 (USGS-OFR—80-847) Vertical seismic profiling 
experiment to determine depth and dip of the Paleozoic sur- 
face at drill hole U10bd, Nevada Test Site, Nevada. Balch, 
A.H.; Lee, M.W.; Muller, D.C. (Geological Survey, 
Denver, CO (USA)). 1980. Contract AI08-76DP00474. 76p. 
NTIS, PC AOS/MF AOl1. 

A vertical seismic profile experiment in drill hole UE10bd 
during September 1978 at the Nevada Test Site, Nevada was con- 
ducted. The purposes of the experiment were to obtain seismic re- 
flections from the Paleozoic surface beneath the Quaternary and 
Tertiary deposits of Yucca Flat, and to compare different sources 
used to generate seismic energy for vertical seismic profiles. Five 
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profiles were made, two using different surface sources and three 
using different downhole sources. The seismic signal was detected 
with a downhole clamping geophone. The reflection from the Pa- 
leozoic surface was evident on all five profiles, with no source 
showing a comparative advantage over the others. Velocity filter- 
ing was shown to be an extremely valuable tool for enhancing the 
reflection from the Paleozoic surface. The vertical seismic profiles 
suggest that seismic energy trapped in the near-surface zone is 
probably the reason for the limited success of previous attempts to 
map the Paleozoic surface with surface seismic-reflection surveys. 
Vertical seismic profiling was shown to be a viable method for ob- 
taining reflections from the Paleozoic surface beneath Yucca Flat. 


5803 Mineralogy, Petrology, And Rock Mechanics 


1430 (BMFT-FB-T—80-039) Early detection of mining 
damages. Bamberger, K.F.; Bauer, E.; Hartmann, D.; Holl- 
mann, F.; Luetgendorf, H.O.; Pflaeging, K.; Schoene-War- 
nefeld, G.; Teschers, R. (Bundesministerium fuer Forschung 
und Technologie, Bonn-Bad Godesberg (Germany, F.R.)). 
Aug 1980. 259p. (In German). NTIS (US Sales Only), PC 
A12/MF AOl. 

At present, 17 different German and 10 foreign methods are 
available for the advanced calculation of mining subsidences. The 
stress behavior of pipelines as well as the behavior of construction 
soils under the influence of mining operations have not been inves- 
tigated as yet. In view of the strong surface impact of intensified 
coal extraction, losses in coal deposits are to be avoided by opti- 
mized advanced calculation for the Ruhr and Saar coalfields, along 
with an improved protection of pipelines and buildings. Existing 
processes are to be improved by mathematical methods as well as 
checked by measurements and, partly, by geodetical methods. The 
theoretically calculated subsidence syncline can be adjusted to the 
subsidence syncline measured by aerophotogrammetry by means of 
suitable functions of superposition (Ruhr district). Using the proper 
geological and operational parameters, predictions on ground 
movements are possible (Saar district). The stresses on straight and 
deflected pipes with all relevant parameters can be determined. 
Fields of movement and not planes of break develop in the building 
ground. Results have to be quantified further. These are generally 
valid processes which may be purposefully applied in any coalficid 
with intensive surfuce building activities (e.g., also in France, Great 
Britain, Poland, USSR), in order to avoid losses in deposits. 


1431 Ultrasonic propagation in Solenhofen limestone at 
high pressures. Fritz, I.J. (Sandia Labs., Albuquerque, NM). 
Geophysics; 43: No. 5, 1014-1017(Aug 1978). 

To characterize the effect of the calcite II-III phase transi- 
tion on sound propagation in limestone, measurements were made 
to 25 kbar on Solenhofen limestone. Seven samples, both jacketed 
and unjacketed, all cored from a single piece of material, were 
used. Transit time is plotted vs pressure, and anomalies are seen for 
both longitudinal and transverse waves. 3 figures. (RWR) 


5804 Geochemistry 
REFER ALSO TO CITATION(S) 258 
5805 Oceanography 


REFER ALSO TO CITATION(S) 1425, 1646 


1432 (DOE/EV/70001—51) Deep water renewals in res- 
urrection Bay Alaska. Heggie, D.T.; Burrell, D.C. (Alaska 
Univ., Fairbanks (USA). Inst. of Marine Science). 1979. 
Contract AT06-76EV70001. 7p. (CONF-7906190—2). 
NTIS, PC A02/MF AO1. 

From NATO fjord oceanographic workshop; Victoria, 
Canada (Jun 1979). 

Resurrection Bay, a fjord estuary on the south-central Alas- 
kan coastline is approximately 30 km in length and 4.5 km in width. 
An inner basin (290 m) is separated from the outer fjord and the 
continental shelf of the Guif of Alaska by a sill at 185 m. Hydro- 
graphic data were obtained from five stations along the length of 
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the fjord at approximately monthly intervals during 1973 to 1975. 
During 1973 current meters were installed in the inner basin at 
depths of 46, 93, 185, and 286 m during March to May, and again 
during September to October. Two stations were selected to repre- 
sent oceanographic conditions in the inner fjord (Res-2.5) and adja- 
cent marine source waters (Res-4). Data discussed relate to these 
two stations. 
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1433 (LA-UR—80-2720) Full amplitude models of 15 
day Cepheids. Cogan, B.C.; Cox, A.N.; King, D.S. (Los 
Alamos Scientific Lab., NM (USA); New Mexico Univ., 
Albuquerque (USA)). 1980. Contract W-7405-ENG-36. 8p. 
(CONF-800872—1). NTIS, PC A02/MF AOI. 

From International astronomical union colloquium 58 on 
stellar hydrodynamics; Los Alamos, NM, USA (Aug 1980). 

Numerical models of Cepheids have been computed with a 
range of effective temperatures and compositions. The amplitudes 
increase if the helium abundance increases or if the effective tem- 
perature decreases. The latter effect is contrary to observational 
data. The models also exhibit velocity amplitudes which are much 
lower than those observed. 


1434 (UCRL—52994) Late time optical spectra from the 
56Ni model for Type I supernovae. Axelrod, T.S. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Jul 
1980. Contract W-7405-ENG-48. 256p. NTIS, PC Al2/MF 
AOl. 

Thesis. 

The hypothesis that the optical luminosity of Type I super- 
novae results from the radioactive decay of **Ni synthesized and 
ejected by the explosion has been investigated by numerical simula- 
tion of the optical spectrum resulting from a homologously expand- 
ing shell composed initially of pure **Ni core. This model, which 
neglects the effects of material external to the **Ni core, is expect- 
ed to provide a reasonable representation of the supernova at late 
times when the star is nearly transparent to optical photons. The 
numerical simulation determines the temperature, ionization state, 
and non-LTE level populations which result from energy deposi- 
tion by the radioactive decay products of **Ni and **Co. The opti- 
cal spectrum includes the effects of both allowed and forbidden 
lines. The optical spectra resulting from the simulation are found to 
be sensitive to the mass and ejection velocity of the **Ni shell. A 
range of these parameters has been found which results in good 
agreement with the observed spectra of SN1972e over a consider- 
able range of time. In particular, evidence for the expected decay- 
ing abundance of **Co has been found in the spectra of SN1972e. 
These results are used to assess the validity of the °*Ni model and 
set limits on the mass and explosion mechanism of the Type I pro- 
genitor. The possibilities for improvement of the numerical model 
are discussed and future atomic data requirements defined. 


1435 Rayleigh-Taylor driven supernova explosions: A 
two-dimensional numerical study. Kivio, M.; Buchler, J.R.; 
Colgate, S.A. (Physics Department, University of Florida, 
Gainesville). Astrophys. J., Lett. Ed.; 238: No. 3, L139- 
L143(15 Jun 1980). 

A two-dimensional numerical hydrodynamic study shows 
that a Rayleigh-Taylor unstable gradient, which can develop after 
the bounce of a collapsing stellar core, gives rise to a dramatic, 
large-scale 1=2 overturn of the whole core. the unstable pressure 
gradient in these calculations is artificially weak because the equa- 
tion of state used causes an early bounce at low density. A more 
dramatic overturn with greater kinetic and neutrino energy release 
is to be expected with recent equations of state, given sufficient 
time to reduce diffusively and convectively any transient shock- 
produced entropy-stabilizing gradients. 
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1436 Explosive neon burning and *°Al ‘ray as- 
tronomy. Woosley, S.E.; Weaver, T.A. (Lick Observatory, 
Board of Studies in Astronomy and Astrophysics, Universi- 
ty of California at Santa Cruz, and Lawrence Livermore 
Laboratory). Astrophys. J.; 238: No. 3, 1017-1025(15 Jun 
1980). 

The nucleosynthesis that occurs when the neon-rich layers 
of a massive highly evolved star are shock heated to high tempera- 
ture is examined in detail for peak temperatures in the range 1.0 x 
10° K to 3.2 x 10° K. A combination of preexplosive carbon burn- 
ing and explosive neon burning is found to produce interestingly 
large quantities of the isotopes '*O, /sup 20,21/Ne, **Na, /sup 
24,25,26/Mg, /sup 26,27/Al, /sup 29,30/Si, *'P, /sup 33,34,36/S, 
“Ar, “Ca, and **Fe in amounts that agree closely with their solar 
ratios. Of special interest is the production ratio of **Al/?’Al 
which, when averaged over a continuum of explosion temperatures, 
is near 10~*. Details of **Al synthesis and possible sources of error 
in this estimate are discussed. Accumulation in the interstellar 
medium of **Al produced in this ratio to *7Al could give a detect- 
able y-line flux at the Earth. If such a flux is looked for and not 
found, detectors available in the next decade could, by placing an 
upper bound on such emission, place important constraints on the- 
ories of stellar nucleosynthesis. 


1437 Transfer of radiation by an emitting atmosphere. 
VI. Horak, H.G.; Whitaker, R.W. (University of California, 
Los Alamos Scientific Laboratory). Astrophys. J.; 238: No. 3 
1047-1053(15 Jun 1980). 

The transfer of radiation by a plane-parallel atmosphere con- 
taining a polynomial distribution of emission sources is solved using 
the method of doubling, combined with symmetry principles. Cal- 
culational results are presented for linear and quadratic source dis- 
tributions embedded in a medium that scatters light in accordance 
with the spherical phase function with albedo omega-bar/sub O/. 


1438 Kinetic processes in the solar wind. Chapter 1.2.4. 
Feldman, W.C. (Los Alamos Scientific Lab., NM (USA)). 
pp 321-344 of Solar system plasma physics. Volume 1. Solar 
and solar wind plasma elon Parker, E.N. (Chicago 
Univ., IL (USA)); Kennel, C.F. (California Univ., Los An- 
geles (USA). Inst. of Geophysics and Planetary Physics); 
Lanzerotti, L.J. (Bell Labs., Murray Hill, NJ (USA)) (eds.). 
Amsterdam, Netherlands; North-Holland (1979). 

The solar wind at 1 astronomical unit (AU) is a fully ionized 
plasma, consisting primarily of electrons, protons and alpha parti- 
cles, which streams away from the Sun at supersonic speeds. It is a 
nearby and accessible example of a cosmic plasma. Studies of the 
internal physical state of the solar wind are of scientific interest in 
their own right as well as for their relevance to several related 
physical and astrophysical disciplines. 


1439 New solar-neutrino flux calculations and implica- 
tions regarding neutrino oscillations. Bahcall, J.N.; Lubow, 
S.H.; Huebner, W.F.; Magee, N.H. Jr.; Merts, A.L.; Argo, 
M.F.; Parker, P.D.; Rozsnyai, B.; Ulrich, R.K. (Institute for 
Advanced Study, Princeton, New Jersey 08540). W-7405- 
ENG-36;W-7405-ENG-48. Phys. Rev. Lett.; 45: No. 11, 945- 
948(15 Sep 1980). 

The results of new calculations of solar-neutrino fluxes are 
presented; the fluxes are obtained from detailed solar models that 
make use of improved opacities and nuclear-physics cross sections. 
By evaluating known uncertainties in the predicted capture rate for 
the *7Cl solar-neutrino experiment, we find that the ratio of theo- 
retical to (best-estimate) observed capture rate lies in the range 4.0 
to 2.6. These results constitute a strong constraint on models of 
neutrino oscillations if the entire discrepancy is ascribed to neutrino 
oscillations. 


bo Planetary nebulae. Observations and theory. Ter- 
Y. (ed.). Hingham, MA; D. Reidel Publishing Co., Inc. 
(1978), 394p. (CONF. -7706189—). 
From 75. International Astronomical Union symposium on 
planetary nebulae; Ithaca, NY, USA (6 Jun 1977). 
Topics covered by the conference include: distribution of 
planetary nebulae; observations of planetary nebulae; the central 
stars of planetary nebulae; chemical abundances; evolution and 
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morphology of PN; origin of PN; and influence of PN on the 
galaxy. Individual items from the conference were prepared sepa- 
rately for the data base. (GHT) 


6402 Atmospheric Physics 


1441 (BNL—28280) Flavor mixing and quark decay. 
Chau Wang, L.L. (Brookhaven National Lab., Upton, NY 
(USA)). 1980. Contract AC02-76CHO00016. 13p. (CONF- 
8004102—5). NTIS, PC A02/MF AOl1. 

From 6. international conference on experimental meson 
spectroscopy; Upton, NY, USA (25 Apr 1980). 

A brief historical review of the development of the mixing 
among quarks is given, i.e. the quark states contributing to the 
weak currents are mixtures of the quark mass eigenstates of strong 
interactions. The mixing matrix is discussed. Non-leptonic decays of 
the D meson are covered. (GHT) 


1442 Energization of solar wind ions by reflection from 
the earth's bow shock. Paschmann, G.; Sckopke, N.; As- 
bridge, J.R.; Bame, S.J.; Gosling, J.T. (Max-Planck-Institut 
fuer Physik und Astrophysik, Institut fuer extraterrestrische 
Physik, 8046 Garching, West Germany). J. Geophys. Res.; 
85: No. A9, 4689-4694(1 Sep 1980). 

The existence of ion beams with energies a few times the 
solar wind energy and streaming outward from the earth’s bow 
shock has been known for some time. To explain the observed ion 
energies, a simple reflection model has been proposed in which the 
particles gain energy by displacement parallel to the interplanetary 
electric field. In this model the energy gained in the reflection can 
be described as a function of the angles between the interplanetary 
magnetic field, the solar wind velocity, and the local shock normal. 
Ion beams under widely varying conditions have been observed 
with Los Alamos Scientific Laboratory/Max-Planck-Institut instru- 
mentation on Isee 1 and 2. For 18 cases, with beam energies rang- 
ing from ~1.4 to ~30 times the solar wind energy, a comparison 
between the observed and the predicted beam energies has been 
made. Good agreement between the reflection theory and the ob- 
servations has been found. Thus simple reflection can account for 
the several keV ion beams observed upstream from the earth’s bow 
shock. 


6403 Atomic, Molecular, And Chemical Physics 


1443 Development of a supersonic atomic oxygen nozzle 
beam 


beam source for scattering experiments. Si- 
bener, S.J.; Buss, R.J.; Lee, Y.T. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.; California Univ., Berkeley 
(USA). Dept. of Chemistry). pp 981-990 of Rarefied gas dy- 
namics. Papers selected from the 11. International sympo- 
sium on rarefied gas dynamics, Cannes, 3-8 July 1978, subse- 
quently revised for this volume. Campargue, R. (ed.). Paris, 
France; C.E.A. (1979). 

From 11. symposium on rarefied gas dynamics; Cannes, 
France (3 Jul 1978). 

A high pressure, supersonic, radio frequency discharge 
nozzle beam source has been developed for the production of in- 
tense beams of ground state oxygen atoms. An efficient impedance 
matching scheme has been devised for coupling the radio frequency 
power to the plasma as a function of both gas pressure and compo- 
sition. Techniques for localizing the discharge directly behind the 
orifice of a water-cooled quartz nozzle have also been developed. 
The above combine to yield an atomic oxygen beam source which 
produces high molecular dissociation in oxygen seeded rare gas 
mixtures at total pressures up to 200 torr: 80-90% dissociation for 
oxygen/argon mixtures and 60-70% for oxygen/helium mixtures. 
Atomic oxygen intensities are found to be greater than 10‘? atom 
sr? sec’. A brief discussion of the reaction dynamics of 
O+ICI-—IO+Cl is also presented. 


1444 (SAND—80-2162C) Structure of NH; on Ni(111). 
Madey, T.E.; Houston, J.E.; Seabury, C.W.; Rhodin, T.N. 
(Cornell Univ., Ithaca, NY (USA)). 1980. Contract AC04- 
—_— 15p. (CONF-801037—18). NTIS, PC A07/MF 
AOl. 
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From American Vacuum Society conference; Detroit, MI, 
USA (13 Oct 1980). 

In a recent study of the adsorption of NHs on NI(111) at T 
~ 190 K using angle resolved UPS, it was concluded that NHs is 
molecularly adsorbed, and is bonded to the surface via the N atom 
with the H atoms oriented away from the surface. To study the 
bonding configuration using a direct and independent technique, we 
have examined NHs on Ni(111) using the electron stimulated de- 
sorption ion angular distribution (ESDIAD) method, coupled with 
temperature programmed desorption (TPD) and low energy elec- 
tron diffraction (LEED). For NHs coverages achievable at T > 
150K, (© ~ < 0.75 monolayers) the ESDIAD patterns are domi- 
nated by a halo of ion emission with little ion yield normal to the 
surface; the halo pattern is consistent with molecular NHs bonded 
to Ni via the N atom. Whereas angle-resolved UPS data indicate a 
specific azimutal registry of NHs with Ni(111) a well-defined azi- 
muthal orientation is not evident from the ESDIAD results. Possi- 
ble reasons for the differences between these results are examined, 
including final state effects in ESDIAD, and difference in sensitiv- 
ity of the two methods to more than one possible configuration of 
the adsorbed NHs. 


1445 (UCRL—85012) Relaxation of Ht: vibrational 
motion by wall collisions. Karo, A.M.; DeBoni, T.M.; 
Hiskes, J.R. (California Univ., Livermore (USA). Lawrence 
Livermore National Lab.). 1980. Contract W-7405-ENG-48. 
9p. (CONF-801068—5). NTIS, PC A02/MF AOl. 

From 2. international symposium on the production and neu- 
tralization of negative hydrogen ions and beams; Upton, NY, USA 
(6 Oct 1980). 

The method of computer molecular dynamics was applied to 
an important technological problem where experimental data may 
be extremely difficult to obtain: collisional de-excitation at surfaces 
of vibrationally highly excited hydrogen molecules. The calcula- 
tions have been carried out primarily for vibrational states about 
the v = 6 level. The technique is illustrated by means of a specific 
example and the detail that can be obtained from such calculations 
concerning the dynamics of the interaction is shown. Molecular 
states excited to the v = 4, v = 6, and v = 11 vibrational levels 
and the J = 1 rotational level have been examined. The transla- 
tional temperature of the molecules is chosen to be 500°K, and the 
wall is given thermal motion characteristic of a temperature of 
500°K. Different angles of approach have been studied, and differ- 
ent impact points on the surface have been selected. After the first 
collision, the impact point becomes random because of the stochas- 
tic nature of subsequent molecular trajectories. For any given colli- 
sion with the wall, the molecule may pick up or lose vibrational, 
rotational, and translational energy. Careful sampling and averaging 
of the results of many trajectory runs is needed in order to arrive at 
meaningful conclusions about the probability of de-excitation as a 
function of such parameters as the number of wall collisions, the 
residence time, the wall temperature, and the microscopic nature of 
the wall itself. 


1446 (BNL—28325) Depolarization due to the resonance 
tail during a fast resonance jump. Ruth, R.D. (Brookhaven 
National Lab., Upton, NY (USA); State Univ. of New 
York, Stony Brook (USA)). 1980. Contract AC02- 
76CHO00016. 3p. (CONF-800994—3). NTIS, PC A02/MF 
AOl. 

From International symposium on H.E. physics with polar- 
ized beams and polarized targets; Lausanne, Switzerland (25 Sep 
1980). 

’ The mechanism of depolarization due to a fast resonance 
jump is studied. The dominant effect for cases of interest is not de- 
pendent on the rate of passage through resonance, but rather on the 
size of the resonance jump as compared to the width, €, of the reso- 
nance. The results are applied to a calculation of depolarization in 
the AGS at Brookhaven National Laboratory. 


1447 (DOE/ER/01545—284) Separability of center of 
mass and relative motion of hydrogen in very strong magnetic 
fields. Palmer, W.F.; Taylor, R.J. (Ohio State Univ., Colum- 
bus (USA). Dept. of Physics). 1980. Contract AC02- 
76ERO1545. 24p. NTIS, PC A02/MF AOl1. 

While hydrogen does not strictly separate into center of 
mass (CMS) and relative motion in a magnetic field, a judicious 
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gauge choice does lead to a simple Hamiltonian whose form in a 
state of zero translational motion of the center of mass is that of a 
charged particle is: a magnetic field plus a coulomb potential. 


1448 Search for positron annihilation with a single- 
photon emission. Lynn, K.G. (Brookhaven National Lab., 
Upton, NY (USA)); Lowy, D.N. (New South Wales Univ., 
Kensington (Australia). Dept. of Theoretical Physics); Mac- 
kenzie, I.K. (Guelph Univ., Ontario (Canada). Dept. of 
— J. Phys., C (London); 13: No. 5, 919-923(20 Feb 
1980). 


Annihilation of a thermalised positron in a solid can result in 
the emission of a single photon, accompanied by the recoil of a 
‘spectator’ electron. This decay mode, if observed, would provide a 
unique method for measuring short-range electron correlations. 
Both theoretical and experimental results of this process are report- 
ed. The theoretical calculations were carried out for different elec- 
tron densities. For Li the predicted ratio for one-photon events to 
the familiar two-photon events was in the range of 2 x 10°° to 1 x 
10-*. An experimental measurement of this ratio provides an upper 
limit of 4 x 10~®. 


1449 Temperature dependence of the laser-induced flu- 
orescence of UF, in the A—X band. Rice, W.W.; Oldenborg, 
R.C.; Wantuck, P.J.; Tiee, J.J.; Wampler, F.B. (University 
of California, Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). J. Chem. Phys.; 73: No. 8, 
3560-3567(15 Oct 1980). 

The temperature dependence of the time-resolved laser-in- 
duced fluorescence (LIF) of gaseous UF¢ has been investigated in 
10 °C increments from -30 to 80 °C over the 0.005—85 Torr pres- 
sure range. The UF. was excited to the A state with a pulsed dye 
laser at 392.1 nm and the fluorescence emission peaked at 421 nm 
and was monitored to determine the LIF lifetime. The pressure/ 
lifetime data at each temperature have been fit by computer with 
our LIF kinetic expression reported previously in this journal [J. 
Chem. Phys. 69, 2181 (1978)]. The six quenching rate constants of 
our kinetic model have been evaluated in terms of their tempera- 
ture dependences. Each rate constant has been represented with an 
Arrhenius type expression; pre-exponential A factors and activation 
energies are presented. 


1450 Vibrational spectra and normal coordinate analysis 
of neptunium (IV) borohydride and neptunium (IV) borodeu- 
teride. Banks, R.H.; Edelstein, N. (Materials and Molecular 
Research Division, Lawrence Berkeley Laboratory, and 
Department of Chemistry, University of California, Berke- 
ley, California 94720). J. Chem. Phys.; 73: No. 8, 3589- 
3599(15 Oct 1980). 

Solid state, low temperature IR (25—7400 cm™') and Raman 
(100—2600 cm™') spectra were obtained for Np(BHy), and 
Np(BD,), from which most of the allowed fundamentals were as- 
signed based on the T/sub d/ molecular structure. Those assign- 
ments were used in a normal coordinate analysis to derive a simple 
force field using eight primary and five interaction constants. This 
field is very similar to those found for Zr(BH,), and Hf(BH4),. Iso- 
topic impurity, overtone, and combination bands were identified in 
the IR spectra with the help of the normal coordinate calculations. 
Near IR spectra of Zr(BH,), and Zr(BD,), were taken in the range 
7400—4000 cm~' and the observed absorption bands were assigned 
as either overtone or combination levels. 


1451 Inelasticity correction for heavy water. Rovere, 
M.; Blum, L.; Narten, A.H. (Physics Department, Faculty 
of Natural Sciences, University of Puerto Rico, Rio Piedras, 
Puerto Rico 00931). J. Chem. Phys.; 73: No. 8, 3729-3734(15 
Oct 1980). 

The inelasticity or Placzek correction developed in an earlier 
paper is applied to D.O, using a quantum mechanical model in 
which the dynamical part of the time-dependent rotational correc- 
tion function is that of a sphere. The corrected data show the re- 
quired asymptotic behavior for large q. No adjustable parameters 
are used. 
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1452 Intramolecular vibrational relaxation in aryl alkyl 
ketones as revealed by excess energy dependence of T:—-S) 
intersystem crossing rate. Hirata, Y.; Lim, E.C. (Department 
of Chemistry, Wayne State University, Detroit, Michi 
48202). J. Chem. Phys.; 73: No. 8, 3804-3809(15 Oct 1980). 

Ti(n7*)—+S intersystem crossing in dilute vapors of aryl 
alkyl ketones has been studied as a function of excess vibrational 
energy (in T;) to determine the relative efficiency of intramolecular 
vibrational energy redistribution. The excess energy dependence of 
the nonradiative decay rate, as measured by a=d In k/dE, is 
strongly molecular structure dependent. Molecules with a large 
alkyl group exhibit very large a for So—>S:(n7*) excitation and rel- 
atively small a for So—+S:(m7*) excitation. Molecules with a small 
alkyl group (acetophenone) exhibit an intermediate value of a, 
which is independent of the mode of excitation. These results indi- 
cate that the rate and the extent of communication between car- 
bonyl and ring vibrations are significantly smaller for molecules 
with a bulky alkyl group. The possible origin of this “size-depend- 
ent” vibrational relaxation is discussed. 


1453 Electronic states of Nei, Ar2*, Kr2*, and Xe.*. II. 
Absorption cross sections for the 1(1/2)/sub u/—1(3/2)/sub 
g/, 1(1/2)/sub g/, 2(1/2)/sub g/ transitions. Wadt, W.R. 
(Theoretical Division, Los Alamos Scientific Laboratory, 
University of California, Los Alamos, New Mexico 87545). 
J. Chem. Phys.; 73: No. 8, 3915-3926(15 Oct 1980). 

The lowest three dipole-allowed absorption bands in Ne2*, 
Anm*, Kr*, and Xe2* are investigated using ab initio configuration 
interaction wave functions. Potential curves (reported in paper I) 
and transition moments (reported here) are obtained for Ar2*, Kro*, 
and Xe.* using the POL CI method. By shifting the R/sub e/ of 
the 1(1/2)/sub u/ state, the theoretical absorption profiles are nor- 
malized to the absolute cross sections of Lee and Smith and also 
Vanderhoff for the 1(1/2)/sub u/—+2(1/2)/sub g/ transition at 
(350.7 and 356.9) nm and 413.1 nm. The resulting absorption pro- 
files are not only in good agreement with the remaining data of Lee 
and Smith, Vanderhoff, and Hunter for 1(1/2)/sub u/—»2(1/2)/sub 
g/, but are also in good agreement with the experimental data of 
Lee et al. on the 1(1/2)/sub u/—+1(1/2)/sub g/ transition. The ab- 
sorption profiles for Ne2* are based on the ab initio potential curves 
and transition moments of Cohen and Schneider. The agreement 
with the few available cross sections of Lee and Smith is excellent. 
Comparison with the other theoretical calculations of the transition 
moments reveals the important effects of configuration interaction 
not included by Stevens et al. and the inaccuracies of the R/2 ap- 
proximation employed by Michels. Finally, comparison with tem- 
perature-dependent studies of Lee and Smith indicates much faster 
equilibration between the translational and vibrational degrees of 
freedom in Ne2* than Ar2*. 


1454 Sub-Doppler Raman saturation spectroscopy. 
Owyoung, A.; Esherick, P. (Sandia National Laboratories, 
Division 4216, Albuquerque, New Mexico 87185). Opt. 
Lett.; 6: No. 10, 421-423(Oct 1980). 

Sub-Doppler linewidth spectra of the Qo: (2) transition in 
deuterium (D2) have been obtained by using a stimulated Raman 
technique analogous to sub-Doppler IR saturation spectroscopy. 
Two experimental configurations are described that employ alterna- 
tively either three or four laser beams at two frequencies. The satu- 
ration dip is detected by using an inverse Raman technique to 
probe the saturated line shape. It is shown that, by delaying the 
pulsed measurement from the pulsed saturation, the technique can 
be used to study velocity relaxation processes in homonuclear dia- 
tomics or other Raman-active molecules. 


1455 (SAND—80-1740) Velocity relaxation phenomena 
associated with Bennett holes in a Lorentz gas. Riley, M.E. 
(Sandia National Labs., Albuquerque, NM (USA)). Se 
a Contract AC04-76DP00789. 32p. NTIS, PC A03/M 
AOl. 

Because of the ability of a nearly monochromatic beam of 
light to couple with a specific velocity group of atoms or molecules 
in the gas phase via the Doppler effect, there exists a potential ap- 
plication of lasers to the investigation of certain collisional phenom- 
ena which are usually reserved for atomic or molecular beam ex- 
periments. This report develops and discusses the theory required 
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for the analysis of elastic scattering involved in the time-dependent 
relaxation of Bennett holes. The general description is quite com- 
plex, and this particular report concerns the case where the active 
particles are much lighter than the dominant collision partner, an 
idealized limit which has been named the Lorentz gas. For the Lo- 
rentz gas one can obtain a good analytic description of the relax- 
ation process. 


1456 Influence of nuclear-trajectory variations on 
atomic-excitation probabilities. Mueller, B.; Oberacker, V. 
(Physics Division, Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37830). W-7405-ENG-26. Phys. Rev., C; 
22: No. 5, 1909-1913(Nov 1980). 

Slight variations in the relative motion of two colliding 
atoms on the excitation amplitudes of the electronic states are dis- 
cussed. A new theoretical method is proposed which leads to a 
simple calculation of the electronic amplitudes for a modified classi- 
cal trajectory R-bar(t) provided the exact solution is known for one 
particular time dependence R(t). This is of considerable importance 
for practical calculations. The method is applied to deeply inelastic 
collisions between very heavy atoms and may be utilized also for 
muonic states during muon-induced fission. 


1457 Cross-correlation trajectory study of V—V energy 
transfer in HF—HF and DF—DF. Coltrin, M.E.; Koszy- 
kowski, M.L.; Marcus, R.A. (Department of Chemistry, 
University of Illinois, Urbana, Illinois 61801). J. Chem. 
Phys.; 73: No. 8, 3643-3652(15 Oct 1980). 

Results of a fully three-dimensional classical trajectory cal- 
culation of vibrational energy transfer are presented for the colli- 
sion of HF(v=1) with HF(v=1) and its deuterium analog. A cross- 
correlation method, together with quasiclassical trajectories, is in- 
troduced to relate the changes in vibrational states of the two mole- 
cules to probabilities and rate constants. Multiple collisions are 
found to make an important contribution to the vibrational energy 
transfer cross-sections for the present potential surface. Vibrational 
anharmonicity is shown to decrease the energy transfer rate con- 
stant by a factor of ten, by causing the process to be further from 
exact resonance. Excellent agreement with experiment is obtained 
for the HF—HF and DF—DF systems. 


1458 Electron impact excitation of the neon isoelec- 
tronic sequence. Ganas, P.S.; Green, A.E.S. (University of 
Florida, Gainesville, Florida 32611). J. Chem. Phys.; 73: No. 
8, 3891-3896(15 Oct 1980). 

An analytic atomic independent particle model potential ad- 
justed to experimental energy levels is used to generate wave func- 
tions for the ground and excited states of the neon isoelectronic se- 
quence from Z=10 to Z=20. Using these wave functions in con- 
junction with the Born approximation and the LS-coupling scheme, 
we calculate optical oscillator strengths for transitions from the 
2p*('So) ground state. Generalized oscillator strengths and integrat- 
ed cross sections for incident electron energies ranging from thresh- 
old to 5 keV are calculated for the 2p--3s resonance transition 
along the sequence. Regularities and systematic trends along the se- 
quence are discussed. 


1459 Cross section measurements using a Cs vapor 
target of novel design. Meyer, F.W. (Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37830). W-7405-ENG- 
26. Rev. Sci. Instrum.; 51: No. 10, 1295-1298(Oct 1980). 

A Cs vapor target is described that uses a surface ionization 
detector inside the target chamber for direct Cs density determina- 
tion and whose length is variable; this arrangement permits vari- 
ation of the target thickness at constant target density. By use of a 
variable length target, accurate cross sections are determined that 
do not require knowledge of the “effective” target length. Sample 
cross section data obtained using this target are shown for electron 
capture by H* and H° and electron loss by H™ in Cs vapor at 1000 
ev. 


1460 Unexpected charge-state dependence of K x rays 
produced in gaseous targets by S/sup +q/ and Ti/sup +q/ 
ions. Tserruya, I.; Johnson, B.M.; Jones, K.W. (The Weiz- 
mann Institute of Science, Rehovot, Israel). DE-AC02- 
= Phys. Rev. Lett.; 45: No. 11, 894-897(15 Sep 
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K x rays produced in the bombardment of gas jet targets of 
helium, oxygen, and argon by sulfur and titanium beams have been 
measured for projectile charge states of +6 to +16 and +8 to 
+19, respectively. Unexpectedly, the charge-state dependence is 
similar for nearly symmetric systems and for very asymmetric sys- 
tems. The results suggest that direct Coulomb excitation into empty 
bound states could be a common K-shell—vacancy production 
mechanism. 


1461 (DOE/TIC—11285) Oak Ridge National Lab., 
Tennessee. Crandall, D.H. (Oak Ridge National Lab., TN 
(USA)). [nd]. Contract W-7405-ENG-26. 4lp. NTIS, PC 
A41/MF AOl1. 

The available literature on electron impact ionization of ions 
of charge + 3 or greater is reviewed. Several easily used formulas 
are presented - the classical result, the Lotz formula, and a scaled 
Coulomb-Born prescription. The available experimental cross sec- 
tions, which now include a few good quality crossed-beams mea- 
surements, are compared with the cross sections obtained from the 
formulae and where available with true Coulomb-Born calculations. 
The Lotz formula is found to be closest to the various experimental 
results. However, this result may be fortuitous since much of the 
experimental data are found to contain measurable contribution 
from the excitation-autoionization process not included in any of 
the formulae. It appears to be more important to include estimates 
of the excitation-autoionization contribution to ionization cross sec- 
tions than to improve the models of the direct ionization process. 


1462 Electron quenching of KrF* and ArF*. Trainor, 
D.W.; Jacob, J.H. (Avco Everett Research Laboratory, 
Inc., Everett, Massachusetts 02149). DE-AC08-79DP40103. 
Appl. Phys. Lett.; 37: No. 8, 675-677(15 Oct 1980). 

The collisional deactivation by electrons of the upper laser 
levels of KrF* and ArF* has been measured. The rare-gas/fluorine 
binary mixtures were excited by a beam of fast electrons. These 
electron beam pulses were long enough to allow the use of a 
steady-state analysis of the fluorescence. Quenching rate constants 
near 2 x 10-7 cm*/sec have been obtained. 


1463 (LA—8371) Exact partial solution to the steady- 
state, compressible fluid flow problems of jet formation and 
jet penetration. Karpp, R.R. (Los Alamos Scientific Lab., 
NM (USA)). Oct 1980. Contract W-7405-ENG-36. 15p. 
NTIS, PC A02/MF AOl. 

This report treats analytically the problem of the symmetric 
impact of two compressible fluid streams. The flow is assumed to 
be steady, plane, inviscid, and subsonic and that the compressible 
fluid is of the Chaplygin (tangent gas) type. In the analysis, the 
governing equations are first transformed to the hodograph plane 
where an exact, closed-form solution is obtained by standard tech- 
niques. The distributions of fluid properties along the plane of sym- 
metry as well as the shapes of the boundary streamlines are exactly 
determined by transforming the solution back to the physical plane. 
The problem of a compressible fluid jet penetrating into an infinite 
target of similar material is also exactly solved by considering a 
limiting case of this solution. This new compressible flow solution 
reduces to the classical result of incompressible flow theory when 
the sound speed of the fluid is allowed to approach infinity. Several 
illustrations of the differences between compressible and incom- 
pressible flows of the type considered are presented. 


6404 Magnetohydrodynamics 


1464 Single-phase and two-phase magnetohydrodynamic 
pipe flow. Dunn, P.F. (Argonne Natl Lab, Ill). Int. J. Heat 
Mass Transfer; 23: No. 3, 373.385(Mar 1980). 

This study concerns the influence of a transverse magnetic 
field on the pressure difference and wall voltage in both single- 
phase (liquid metal) and two-phase (liquid metal-inert gas) vertical- 
ly downward flows at various temperatures through a circular duct 
with conducting walls. 35 refs. 
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6404 Superfluidity 


1465 Observations of homogeneous phase separation in 
liquid *He-*He mixtures. Hoffer, J.K.; Campbell, L.J.; Bart- 
lett, R.J. (Los Alamos Scientific Laboratory, Los Alamos, 
New Mexico 87545). Phys. Rev. Lett.; 45: No. 11, 912-915(15 
Sep 1980). 

This Letter describes the physical behavior of superfluid dis- 
persions created by pressure quenching *He-*He mixtures into the 
miscibility gap. The two types of dispersions, namely, superfluid 
droplets within a normal-fluid continuous phase and the inverse, 
evolve differently. Under certain conditions near the tricritical 
point, light scattering during the early stages of separation displays 
a halo at a time-dependent wave k/sub m/proportionalt/sup -phi/, 
where phi shows a crossover from slow (phix1/3) to fast (phi=1) 
growth within 0.1 s. 


1466 Convection in dilute solutions of *He in superfluid 
*He. Warkentin, P.A.; Haucke, H.J.; Wheatley, J.C. (De- 
partment of Physics, University of California, San Diego, 
La Jolla, California 92093). DE-AS03-76-SF00034. Phys. 
Rey. Lett.; 45: No. 11, 918-921(15 Sep 1980). 

Thermal convection in dilute solutions of *He in superfluid 
*He has been studied in a novel cell of unity aspect ratio which 
permits inhomogeneity in the heat flux to be measured. At least 
three different convecting states have been observed, including a 
time-dependent state with diminished thermal conductance which 
can exist very close to the onset of convection. 


6451 Particle Interactions And Properties - 
Experimental 


1467 (DOE/ER/02009—139) Technical progress report 
of the Indiana University High Energy Physics Group, De- 
cember 1, 1979-November 30, 1980. Brabson, B.B.; Critten- 
den, R.R.; Dzierba, A.R.; Heinz, R.M.; Martin, H.J.; Neal, 
H.A.; Ogren, H.O. (Indiana Univ., Bloomington (USA). 
Dept. of Physics). 1980. Contract AS02--76ER02009. 23p. 
NTIS, PC A02/MF AO1. 

Research programs during the current contract year are as- 
sociated with major experiments conducted at SLAC, Fermilab, 
and CERN. The physics areas under study include an exploration 
of polarization phenomena in hadron processes, a study of low-p/ 
sub t/ and high-p/sub t/ collisions utilizing the Multiparticle Spec- 
trometer at Fermilab, studies of psi meson production in hadron in- 
teractions, and a high-resolution study of e* e- interactions at high 
energy at SLAC. The status of the various efforts is discussed. 


1468 (DOE/ER/03023—25) High energy physics at 
Tufts University. Progress report. (Tufts Univ., Medford, 
MA (USA)). 1 Sep 1980. Contract AC02-76ER03023. 127p. 
NTIS, PC A07/MF AO1. 

Progress and future plans of the Bubble Chamber Group and 
Photon Group are reviewed. References to relevant publications 
and reports are given. (RWR) 


1469 (SLAC—224, 2 First results from a 


new electronic detector in CERN neutrino beams. Meyer, 
J. (CERN, Geneva, Switzerland). Jan 1980. 
From SLAC summer institute on particle physics: quantum 


chromodynamics; Stanford, CA, USA (9 Jul 1979). 
In the second half of 1978 a new electronic detector for neu- 


trino physics came into operation at the CERN SPS. The apparatus 
consists of a fine grain target calorimeter surrounded by a magne- 
tized iron shell. Preliminary results concerning four topics are pre- 
sented: (1) Inclusive neutral current neutrino interactions; (2) Elas- 
tic scattering of neutrinos on electrons; (3) Search for prompt neu- 
trinos in a beam dump experiment; and (4) Polarization of positive 
muons produced in antineutrino interactions. 


1470 (SLAC—224, pp 388-415) Recent results from 
neutrino experiments in heavy neon bubble chambers. Baltay, 
C. (Columbia Univ., New York, NY). Jan 1980. 

From SLAC summer institute on particle physics: quantum 
chromodynamics; Stanford, CA, USA (9 Jul 1979). 
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A series of experiments studying the interactions of neutrinos 
both at the Fermi National Accelerator Laboratory and at Brook- 
haven National Laboratory, using the 15-ft bubble chamber at Fer- 
milab and the 7-ft bubble chamber at BNL as detectors are de- 
scribed. In all of these experiments, the chambers were filled with a 
heavy neon-hydrogen mixture containing approximately 64 atomic 
% of neon. The neutrino beam and the dichromatic narrow band 
beam. At Brookhaven the double horn focused wideband beam as 
well as a narrow band beam utilizing two pulsed magnetic horns 
that was especially designed for this experiment were used. The 
neutrino spectra in the wideband beams peaked at 2 GeV and 25 
GeV, respectively, at BNL and Fermilab, and had usable flux going 
out to ~ 20 GeV and ~ 200 GeV, respectively. The narrow band 
beam at BNL focused 10 GeV/c positive mesons with a momentum 
bite of +- 12% and had neutrinos from 2 to 5 GeV from 7* decays 
and from 8 to 10 GeV from K* decays. The Fermilab narrow band 
beam was set to focus 200 GeV/c and 300 GeV/c positive mesons 
with a momentum bite of +- 10%, with neutrinos from 30 to 150 
GeV from 7* decays and from 150 to 300 GeV from K* decays. 
The heavy neon mix used in these experiments had a 40 cm radi- 
ation length and a 125 cm hadronic interaction length. The magnet- 
ic field was 30 kG in the 15-ft chamber and 25 kG in the 7-ft cham- 
ber. Electrons can be identified with high efficiency and reliability 
by their characteristic electromagnetic shower and ionization loss. 
Hadrons typically interact in the liquid, and muons leave the cham- 
ber without interactions. Photons (and thus 7°’s) can be detected 
via their conversion into e*e~ pairs, and strange particles can be 
detected via their decays K°-—> 7* + w™ and A°-—> p + az. 


1471 (SLAC-PUB—2603) New flavor production in +, 
pt, v, and hadron beams. Wojcicki, S. (Stanford Linear Ac- 
celerator Center, CA (USA)). 1980. Contract AC03- 
76SF00515. 39p. (CONF-800724—48). NTIS, PC A03/MF 
AOl. 

From 20. international conference on high energy physics; 
Madison, WI, USA (17 Jul 1980). 

During the last few years the main emphasis in the study of 
heavy particle production (mainly charm) by means other than 
e*e” annihilation has been on the production mechanisms. This 
review concentrates mainly on the production data in y, 1, v, and 
hadron beams. The heavy flavor searches divide themselves natu- 
rally into three categories, each one characterized by its own pecu- 
liar advantages and shortcomings; these are summarized briefly. 
Then the following topics are taken up: charm production by ha- 
drons (central production, forward production - A/sub c/ and D 
production, anomalies and discrepancies), charm production by 
photons and muons, new flavor production by neutrinos, status of 
heavier flavors, and production bound flavors (eta/sub c/ search, 
UPSILON muoproduction, J/psi and UPSILON hadroproduction, 
J/psi muoproduction). In his outlook for the future, the author pre- 
sents a few words concerning the status of detectors: emulsions, 
high-resolution streamer chambers, high-resolution bubble cham- 
bers, and solid-state detectors. 83 references, 36 figures, 4 tables. 
(RWR) 


1472 (BNL—28254) Production of narrow anti pp states 
by meson exchange in 10 GeV zip interactions. Russell, J.J.; 
Bionta, R.M.; Carroll, A.S. (Brookhaven National Lab., 
Upton, NY (USA); Southeastern Massachusetts Univ., 
North Dartmouth (USA); Carnegie-Mellon Univ., Pitts- 
burgh, PA (USA); Fermi National Accelerator Lab., Bata- 
via, IL (USA)). 1980. Contract AC02-76CH00016. 9p. 
(CONF-800688—3). NTIS, PC A02/MF AOl1. 

From 5. European symposium on nucleon-antinucleon inter- 
actions; Bressanone, Italy (Jun 1980). 

It is concluded that no narrow anti pp states are produced in 
m*p — anti pp7* p in the mass range 1.9 to 2.5 GeV with cross 
sections above ~ 20 nb. 


1473 (BNL—28263) Search for narrow B anti B(7) 
states in 16 GeV/c 7 p and 5 GeV/c anti pp interactions. 
Chung, S.U. (Brookhaven National Lab., Upton, NY 
(USA)). 1980. Contract AC02-76CH00016. 5p. (CONF- 
800724—-27). NTIS, PC A02/MF AO1. 

From 20. international conference on high energy physics; 
Madison, WI, USA (17 Jul 1980). 
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The searches for narrow baryon-antibaryon (B anti B) bound 
states from two recent experiments carried out at the BNL Multi- 
particle Spectrometer are reported. First, the results of a search for 
narrow states in the anti pp, Apw*~ and anti pp7w* systems from 
a” p interactions at 16 GeV/c are presented. The data come from 
an experiment carried out by physicists from BNL, Brandeis, 
CCNY, Southeastern Massachusetts, University of Massachusetts. 
Next, results are shown of a search for narrow anti pp states from 
anti pp interactions at 5 GeV/c, an experiment with collaborators 
from BNL, Brandeis, University of Cincinnati, Florida State Uni- 
versity, and Southeastern Massachusetts University. 


1474 (BNL—28353) Search for narrow anti pp states in 
the reaction 7pp — p7 anti pp at 16 GeV/c. Chung, S.U.; 
Etkin, A.; Fernow, R. (Brookhaven National Lab., Upton, 
NY (USA); Brandeis Univ., Waltham, MA (USA); City 
Coll., New York (USA); Southeastern Massachusetts Univ., 
North Dartmouth (USA); Massachusetts Univ., Amherst 
(USA)). 1980. Contract AC02-76CHO00016. 18p. (CONF- 
8004102—6). NTIS, PC A02/MF AOl1. 

From 6. international conference on experimental meson 
spectroscopy; Upton, NY, USA (25 Apr 1980). 

A sensitive (2 5 events/nb) search for narrow anti pp states 
was carried out at the BNL Multiparticle Spectrometer. No evi- 
dence of narrow anti pp states was found at 2020 and 2200 MeV in 
the reaction 7” p — pm anti pp at 16 GeV/c. 2 sigma upper limits 
of = 3 nb are quoted for these states in the data. Based on the 
cross sections of the CERN 2. experiment at 12 GeV/c and assum- 
ing baryon-exchange processes for the production, = 5 sigma sig- 
nals should have been seen at 2020 and 2200 MeV. 


1475 (CONF-800688—5) Search for narrow anti NN 
states in anti pd annihilation. Amsler, C.; Auerbach, L.B.; 
Dieterle, B.D. (New Mexico Univ., Albuquerque (USA); 
Temple Univ., Philadelphia, PA (USA); California Univ., 
Irvine (USA)). 1980. Contract AS02-76ER03539. 8p. NTIS, 
PC A02/MF AOl1. 

From 5. European symposium on nucleon-antinucleon inter- 
actions; Bressanone, Italy (Jun 1980). 

A p-bard-+NX missing-mass epxeriment was performed, and 
the invariant mass of the system X(p-barp or p-barn) was deter- 
mined at 500 and 610 MeV/c beam momenta by measurement of 
the angle and time of flight of the recoiling nucleon. Possible radia- 
tive transitions in p-bard—-NXy were also investigated with a large 
Nal crystal. For annihilations at rest a 4-standard-deviation upper 
limit of 0.3% was found for the production of narrow bound states; 
for annihilations in flight the limit was 2 mb in the mass interval 
1650 to 1930 MeV/c? (for isotropic production in the p-bard 
center-of-mass system). Missing-mass and photon energy distribu- 
tions are shown. The mean number of photons per annihilation was 
2.6 +- 0.3, in agreement with a neutral-to-charged pion ratio of 0.5 
predicted by charge independence. 3 figures. (RWR) 


1476 (CONF-800688—6) Search for structure in the 
low-energy anti p-p annihilation cross section. Jastrzembski, 
E.; Haik, N.; McFarlane, W.K.; Mandelkern, M.A.; Schultz, 
D.C.; Amsler, C.; Hermann, C.C.; Wolfe, D.M. (T emple 
Univ., Philadelphia, PA (USA); California Univ., Irvine 
(USA); New Mexico Univ., Albuquerque (USA)). 1980. 
Contract AS02-76ER03539. 9p. NTIS, PC A02/MF AOI1. 

From 5. European symposium on nucleon-antinucleon inter- 
actions; Bressanone, Italy (Jun 1980). 

The relative cross section for annihilation of antiprotons on 
hydrogen into one or more charged pions was measured. Incident 
beam momentum was 600 MeV/c. Numbers of observed events 
(relative) were compared with those expected from the sensitivity 
of the apparatus. A phase-space model was used for p-barp annihi- 
lation. Relative cross sections are plotted vs invariant mass. Upper 
limits on cross sections for the formation of narrow resonances in 
the S region are given; previously reported structures are not con- 
firmed. 2 figures, 1 table. (RWR) 


1477 (COO—1195-454) Photoproduction of the D**~. 
Avery, P.R. (Illinois Univ., Urbana (USA). Dept. of Phys- 
ics). 1980. Contract AC02-76ER01195. 68p. NTIS, PC A04/ 
MF AOl1. 
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Thesis. 

Using the broad band beam at FNAL, the photoproduction 
of the D** (and D*~) meson was observed, where D** — D°a* 
and D® — K~ 7* (143 +- 20 events) or D° — K/sub s/m* 3~ (35 
+- 11 events). The observation exploited the small D** - D° mass 
difference to reduce the combinatoric background by 3 orders of 
magnitude. A variety of analysis techniques are presented to dem- 
onstrate that the D** is created by a diffractive pair production 
mechanism, with a cross section given by sigma(y + N — D®) = 
160 +- 70 nb/nucleon. Finally the data is discussed in terms of a 
QCD production mechanism, photon gluon fusion, and certain pa- 
rameters are fixed in the theory by using the D* P/sub t/ distribu- 
tion. 


1478 (DOE/ER/71001—8) Total pion cross section 
measurements. Annual progress report, January 1, 1979-De- 
cember 31, 1979. Jakobson, M.J.; Jeppesen, R.H. (Montana 
Univ., Missoula (USA)). 8 Feb 1980. Contract AT06- 
76ER71001. 10p. NTIS, PC A02/MF AO1. 

The principal effort has been devoted to the data analysis for 
the pion-nucleus total cross section experiment. Forward scattering 
amplitudes have been obtained for 7+- mesons on Al, “Ca, Cu, 
Sn, Ho, and Pb. These results are given. Work is continuing on the 
data reduction for the remaining targets. 


1479 (LBL—11561) Open and hidden charm muoproduc- 
tion. Clark, A.R.; Johnson, K.J.; Kerth, L.T. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.; Fermi 
National Accelerator Lab., Batavia, IL (USA); Princeton 
Univ., NJ (USA). Joseph Henry Labs.). Sep 1980. Contract 
W-7405-ENG-48;A.C02-76CH03000;A.C02-76ER03072. 10p. 
(FERMILAB-CONF—80/84-exp; COO—3072-116; CONF- 
800724—-40). NTIS, PC A02/MF AO1. 

From 20. international conference on high energy physics; 
Madison, WI, USA (17 Jul 1980). 

New results are presented on open and hidden charm and 
bottom production by 209-GeV muons interacting in a magnetized 
steel calorimeter. The upper limit on the production of T states by 
muons is o(uN — pYX)B(Y — pp) < 22 x 10°*® cm? (90% confi- 
dence level). The distributions of elastically produced psi’s are con- 
sistent with s-channel helicity conservation (SCHC) and disagree 
with psi dominance. From analysis of dimuon final states the cross 
section for diffractive charm muoproduction is 6.9/sub -1.4/sup 
+1.9/ nb. The structure function F.(c anti c) for diffractive 
charmed-quark pair production is presented. 5 figures, 2 tables. 


1480 (SLAC—224, pp 331-339) Diffractive production 
of charmed baryons at the CERN ISR. Kernan, A. (Univ. of 
California, Riverside). Jan 1980. 

From SLAC summer institute on particle physics: quantum 
chromodynamics; Stanford, CA, USA (9 Jul 1979). 

Production of the charmed baryon A/sub c/* in pp interac- 
tions at cm energy of 63 GeV has recently been observed by the 
Aachen-CERN-Harvard-Munich-Northwestern-Riverside collabora- 
tion. The charmed baryon is diffractively produced with Feynman 
x > 0.3, and decays in the hitherto unobserved mode A/sub c/* — 
K~ pz. For this decay mode o x B for 0.3 < absolute value x < 
0.8 is estimated to lie in the range 0.7 to 1.8 ub. The experiment 
described was designed to look for charmed baryon production via 
leading particle fragmentation, since the cross section for strange 
baryon production is known to be substantial at large x. 


1481 (SLAC—224, pp 340-359) CERN high energy 
deep inelastic muon experiments. (DESY, Hamburg, Ger- 
many). Jan 1980. 

From SLAC summer institute on particle physics: quantum 
chromodynamics; Stanford, CA, USA (9 Jul 1979). 

The two high energy muon experiments at the 280 GeV 
CERN SPS muon beam are shortly described. Preliminary results 
on the nucleon structure function F2 as a function of x and Q? are 
presented, discussed and compared with other experiments in the 
region where they overlap. Also some results on electromagnetic 
multimuon production are discussed. 


1482 (SLAC—224, pp 360-371) Deep inelastic muon 
scattering at FERMILAB. Mugge, M. (Fermi National Ac- 
celerator Lab., Batavia, IL). Jan 1980. 
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From SLAC summer institute on particle physics: quantum 
chromodynamics; Stanford, CA, USA (9 Jul 1979). 

As a second-generation Fermilab muon experiment, E203/ 
391 was designed to have high sensitivity to any number of muons 
in the final state. This allowed a broad range of lepto-induced phys- 
ics to be studied ranging from exotic 4- and 5-muon final states to 
deeply fundamental inelastic structure function measurements. The 
experimental apparatus and triggers are described along with the 
general scheme of the analysis. Next, a brief outline of some of the 
rich results of the multimuon final state to give a feeling for the 
apparatus performance and also a feeling for what to look forward 
to in the coming year. And, finally, a more detailed discussion of 
the early work on deep inelastic structure functions. 


1483 (SLAC—224, pp 461-475) High P/sub T/ particle 
production: results from Fermilab experiment 258. Frisch, 
H.J. (Univ. of Chicago, IL). Jan 1980. 

From SLAC summer institute on particle physics: quantum 
chromodynamics; Stanford, CA, USA (9 Jul 1979). 

Preliminary results are reported from an experiment just 
completed at Fermilab by a Chicago-Princeton collaboration. The 
purpose of the experiment was to measure the production of single 
charged particles at high p/sub T/ by incident pions. Pions, which 
contain valence anti-quarks, were used as the projectile in the hope 
that the basic scattering process could be probed by comparing 7p 
and pp interactions. In particular, the charge and type (e.g., 7, K, p 
or anti p) of particles produced at large p/sub T/ are sensitive to 
the nature of the constituents which scatter. The experiment de- 
scribed here has good particle identification, and can measure the 
relative production of the various particle types. These ratios are 
easier to analyze (as they are essentially systematics-free) than the 
cross sections; that is why it is possible to present results only 
weeks after the experiment stopped running. 


1484 (SLAC-PUB—2550) Radiative decays of the psi 
and psi’. Aschman, D. (Stanford Linear Accelerator Center, 
CA (USA); Princeton Univ., NJ (USA)). Jun 1980. Con- 
tract AC03-763F00515. 12p. (CONF-800374—10). NTIS, 
PC A02/MF A001. 

From 15. Rencontre de Moriond; Les Arcs, France (9 Mar 
1980). 

: The status of the eta/sub c/ signal seen in the Crystal Ball 
data on psi’ and psi radiative decay is presented. The eta/sub c/ has 
a mass of (2981 +- 15) MeV, and a width of 20 +- 15 MeV. The 
decay mode eta/sub c/ eta 77 is observed by fitting to exclusive 
events. Data on other radiative decays of the psi show evidence for 
the E(1420) meson. 


1485 (SLAC-PUB—2563) e*e” physics near charm 
threshold via the Crystal Ball. Coyne, D.G. (Stanford Linear 
Accelerator Center, CA (USA); Princeton Univ., 
(USA)). Jul 1980. Contract AC03-76SF00515. 26p. (CONF- 
800588—3). NTIS, PC A03/MF AO1. 

From International symposium on high energy e+e- interac- 
tions; Nashville, TN, USA (1 May 1980). 

The use of the Crystal Ball detector for the study of e* e~ 
annihilations near charm threshold - at the psi(3097), psi’(3685), 
psi’(3770) and in the continuum 3770 = Vs S 4500 MeV - is dis- 
cussed. This paper will concentrate on the special techniques avail- 
able to the Crystal Ball which allow measurement of inclusive y, 
a° and eta cross sections. Preliminary results for these processes at 
particular center of mass energies are presented. An update of the 
inclusive and exclusive evidence for the eta/sub c/(2980), for the 
sake of completeness, is given in the Appendix. 


1486 (SLAC-PUB—2573) Radiative transitions from the 
psi(3095) and psi'(3684) to ordinary hadrons. Scharre, D.L. 
(Stanford Linear Accelerator Center, CA (USA)). 1980. 
Contract AC03-76SF00515. 7p. (CONF-800724—30). NTIS, 
PC A02/MF AO1. 

From 20. international conference on high energy physics; 
Madison, WI, USA (17 Jul 1980). 

Mark II results from SPEAR on radiative transitions from 
the psi(3095) and psi’(3684) to ordinary hadrons (i.e., hadrons 
which do not contain charmed quarks to first order) are reviewed. 
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1487 (SLAC-PUB—2589) Production and decays of D* 
mesons. Sadrozinski, H.F.W. (Stanford Linear Accelerator 
Center, CA (USA); California Univ., Santa Cruz (USA)). 
Aug 1980. Contract AC03-76SF00515. 5p. (CONF-800724— 
37). NTIS, PC A02/MF AOl1. 

From 20. international conference on high energy physics; 


Madison, WI, USA (17 Jul 1980). : 
Measurements of inclusive 7° and y production in e* e~ anni- 


hilation at c.m. energy E/sub c.m/ = 4.028 GeV with the Crystal 
Ball detector at SPEAR are reported. The decays D* — 7°D, D* 
— yD are observed and allow determination of the D*°-D® mass 
difference, production ratio, and y/7° decay ratios. In addition, the 
resonance parameters of the psi’’(3770) resonance are given. 5 fig- 
ures, | table. 


1488 (SLAC-PUB—2593) Measurement of inclusive eta 
production in e* e~ interactions near charm threshold. Porter, 
F.C. (Stanford Linear Accelerator Center, CA (USA); Cali- 
fornia Inst. of Tech., Pasadena (USA)). Aug 1980. Contract 
ACO03-76SF00515. Sp. (CALT—68-792; CONF-800724—38). 
NTIS, PC A02/MF AOl1. 

From 20. international conference on high energy physics; 
Madison, WI, USA (17 Jul 1980). 

The inclusive cross section for eta production in e* e™ inter- 
actions near charm threshold was measured by use of the Crystal 
Ball detector at SPEAR. By comparison of the inclusive eta pro- 
duction above and below charm threshold the following limits were 
obtained: R(e*e~ — F anti FX)BR(F — eta x) < 0.3 (90% C.L., 
E/sub cm/ < 4.5 GeV); BR(D — eta x) < 0.13 (90% C.L., aver- 
aged over charged and neutral D components of the psi’). 4 fig- 
ures, | table. 


1489 Inclusive particle production in e* e~ interactions 
in the 6 and 7 GeV center-of-mass energy regions. Badtke, 
D.H. College Park, MD; Univ. of Maryland (1978). 407p. 
University Microfilms Order No.79-05,480. 

Thesis (Ph. D.). 

The measurements were obtained with a small-solid-angle 
magnetic spectrometer situated at 90° +- 13° with respect to the 
beams. The inclusive muon signal at <V s> = 7.3 GeV with ob- 
served multiplicity n/sub CH/= 2, acoplanarity © /sub A/ > 20°, 
and momentum p > 1.15 GeV/c is found to be in excess of QED 
and expected backgrounds. The background-subtracted inclusive 
cross section is 10.1 +- 5.4 pb/sr. Both the momentum spectrum 
and the muon branching ratio of b/sub p/ = 0.17 +- 0.09 are 
found to be consistent with the tau. An excess of events above ex- 
pected backgrounds is also observed in those muons with n/sub 
CH/ > 2 and p > 1.15 GeV/c. The inclusive background-sub- 
tracted cross section at <V s> = 7.3 GeV of 19.0 +- 6.3 pb/sr 
cannot be explained by the y. Hadron inclusive spectra are present- 
ed for p > 400 MeV/c, and results at high energy are compared 
with previous results at Vs = 4.8 GeV. The identification of 7,K,p 
is made at all momenta, and contaminations to the m7 data from 
muon decays of charmed particles and decays of the tau are dis- 
cussed. No significant violation of Feynman or Bjorken scaling is 
observed for 7,K,2p. The invariant 7 cross section at 6.0 and 7.3 
GeV is found to be well described by constant/p‘. Particle frac- 
tions as a function of momentum are compared at 4.8 and 7.3 GeV 
and found to be in agreement. Hadron average charged particle 
multiplicities are investigated. The observed multiplicity distribu- 
tions as a function of the azimuthal angle are examined, and the 
away distributions have approximately the same widths as those ob- 
served in pp interactions. The widths do not appear to depend on s; 
there is no increased peaking ir the away distribution with increas- 
ing momentum of the inclusive particle. 


1490 (LBL—11510) Low energy weak interactions and 
decays. Trilling, G.H. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Sep 1980. Contract W-7405- 
— 26p. (CONF-800724—39). NTIS, PC A03/MF 
AOl. 

From 20. international conference on high energy physics; 
Madison, WI, USA (17 Jul 1980). 

Results presented during sessions B5 to 7 at the XXth Inter- 
national Conference on High Energy Physics (University of Wis- 
consin, Madison, July 17 to 23, 1980) are discussed. Essentially all 
the material presented is summarized. The sessions covered various 
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aspects of low-energy weak interactions. The following topics are 
addressed: CP-invariance violation, high-statistics study of A beta 
decay, parity violation in proton-nucleus scattering at 6 GeV/c, 
new results on the tau, charm particle decays (direct lifetime deter- 
minations, semileptonic branching ratios, comparison of semilep- 
tonic rate with theoretical expectations, further study of charm 
meson decays, F decays), and neutrino oscillations. 6 figures, 9 
tables. (RWR) 


1491 (SLAC-PUB—2558) Review of charmed baryons in 
e*e” annihilation. Weiss, J.M. (Stanford Research Inst., 
Menlo Park, CA (USA)). Jul 1980. Contract AC03- 
76SF00515. 7 p. (CONF-800763—3). NTIS, PC A02/MF 
AOl. 

From Baryon 80 conference; Toronto, Canada (14 Jul 1980). 

A resonance is observed in pK~ 7*, anti pK* 7~, pK /sub S/° 
and anti pK/sub S/° invariant-mass spectra at 2.285 +- 0.006 GeV/ 
c? which is associated with the lowest-lying charmed baryon (A/ 
sub c/). The Dalitz plot and limits on other modes and on the pro- 
duction of other states are presented. Measurements of inclusive p 
and A cross sections are also presented and allow an estimate of the 
branching ratios B(A/sub c/* — pK~ a*) = (2.2 +- 1.0)% and 
B(A/sub c/*— p anti K°) = (1.1 +- 0.7)%. 


1492 (SLAC-PUB—2590) Measurement of the decays 
tau” — rho v/sub tau/ and tau” — K*~ (892)v/sub tau/ 
using the Mark II detector at SPEAR. Dorfan, J. (Stanford 
Linear Accelerator Center, CA (USA)). Aug 1980. Contract 
ACO03-76SF00505. 5p. (CONF-800724—34). NTIS, PC A02/ 
MF AOI. 

From 20. international conference on high energy physics; 
Madison, WI, USA (17 Jul 1980). 

Measurements of the branching fractions for the Cabibbo-fa- 
vored decay tau” — rho” v/sub tau/ and the Cabibbo-suppressed 
decay tau- —» K*~ (892)v/sub tau/ are presented. The energy de- 
pendence of the tau* tau” production cross section is measured with 
the aid of the decay tau” — rho™ v/sub tau/, which yields a mea- 
surement M/sub tau/ = (1790 +- 40) MeV. A 2 o upper limit for 
the forbidden decay tau” —> K*~ (1430)v/sub tau/ is also presented. 
3 figures. 


1493 (SLAC-PUB—2619) Parity violation in polarized 
electron scattering. Prescott, C.Y. (Stanford Linear Accel- 
erator Center, CA (USA)). Oct 1980. Contract AC03- 
76SF00515. 24p. (CONF-800824—23). NTIS, PC A02/MF 
AOl. 

From 5. international symposium on polarization phenomena 
in nuclear physics; Santa Fe, NM, USA (11 Aug 1980). 

The weak forces are responsible for the decay of radioactive 
nuclei, and it was in these decay processes where parity non-con- 
servation was first observed. Beta decay occurs through emission of 
e* or e” particles, indicating that the weak force can carry charge 
of both signs, and it was natural to speculate on the existence of a 
neutral component of the weak force. Even though weak neutral 
forces had not been observed it was conjectured that a neutral 
component of weak decay could exist, and Zel'dovich in 1957 sug- 
gested that parity violating effects may be observable in electron 
scattering and in atomic spectra. More than twenty years have 
passed since the early conjectures, and a great deal has been 
learned. Progress in quantum field theory led to the development of 
the SU(2) x U(1) gauge theory of weak and electromagnetic inter- 
actions and provided a renormalizable theory with a minimum of 
additional assumptions. Gauge theories predicted the existence of a 
new force, the neutral current interaction. This new interaction was 
first seen in 1973 in the Gargamelle bubble chamber at CERN. 
Today the neutral currents are accepted as well established, and it 
is the details of the neutral current structure that occupy attention. 
In particular the role that electrons play cannot be tested readily in 
neutrino beams (recent neutrino-electron scattering experiments are, 
however, rapidly improving this situation) and therefore interest in 
electron-hadron neutral current effects has been high. Parity viola- 
tion is a unique signature of weak currents, and measurements of its 
size are a particularly important and sensitive means for determin- 
ing the neutral current structure. 
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1494 (BNL—28452) Observed differences in event struc- 
tures of high-p/sub T/ 70 and single photon events produced 
in pp collisions at the CERN ISR. Rahm, D.C. (Brookhaven 
National Lab., Upton, NY (USA)). 1980. Contract AC02- 
— 6p. (CONF-800724—50). NTIS, PC A02/MF 


From 20. international conference on high energy physics; 
Madison, WI, USA (17 Jul 1980). 

The direct photon production in pp collisions for c.m. ener- 
gies 31 = 63 GeV and transverse momenta of up to 9 GeV/c were 
measured at the ISR by use of a segmented lead/liquid argon calor- 
imeter. The observed y/7r° ratio was found to be a significantly 
larger than zero at 4 GeV/c in p/sub T/, increasing to 0.4 at 9 
GeV/c. The average multiplicity on the trigger side for the single- 
photon events was found to be significantly lower than for 7° 
events. The correlations in Ay and Aphi between the trigger parti- 
cle and an additional particle were found to differe mainly at small 
Ay and Aphi. 3 figures. 


1495 (BNL—28492) Polarization in inclusive production 
at Brookhaven. Bunce, G. (Brookhaven National Lab., 
Upton, NY (USA)). 1980. Contract AC02-76CH00016. 10p. 
(CONF-800994—4). NTIS, PC A02/MF AOI. 

From International symposium on H.E. physics with polar- 
ized beams and polarized targets; Lausanne, Switzerland (25 Sep 
1980). 

At Brookhaven, A's are produced polarized in p-p interac- 
tions perpendicular to a horizontal production plane defined by 
proton-unit vector x A-unit vector with their spins pointing down 
roughly twice as often as up, for a 1 GeV/c transverse A momen- 
tum. Such a large effect must indicate a simplicity in the underlying 
dynamics of particle production, even at low transverse momen- 
tum. Four BNL experiments are discussed in the context of experi- 
ments done at other energies with respect to present (lack of) un- 
derstanding of the origin of the effect. 3 figures. 


1496 (LA-UR—80-3152) Evidence for dibaryon reson- 
ances in nucleon-nucleon scattering. Roberts, J.B. (Los 
Alamos Scientific Lab., NM (USA)). 1980. Contract W- 
7405-ENG-36. 3lp. (CONF-800824—25). NTIS, PC A03/ 
MF AOl1. 

From 5. international symposium on polarization phenomena 
in nuclear physics; Santa Fe, NM, USA (11 Aug 1980). 

There has been a revival of interest in the subject of nu- 
cleon-nucleon resonances in the past 3 to 4 years, largely generated 
by experimental results from the polarized beam program at the Ar- 
gonne ZGS. Evidence from experimental results and phase shift 
and phenomenological analyses incorporating these results regard- 
ing the existence of these resonances is summarized. 20 figures. 


1497 (UPR—0081) Threshold behavior in hadron pro- 
duction of chi states. Cooper, J.W. (Pennsylvania Univ., 
Philadelphia (USA)). Aug 1980. Contract AC02- 
76ER03071. 13p. NTIS, PC A02/MF AOl1. 

Recent data on chi production in the 7 N interactions are 
examined as a function of Vs. The data indicate a sharp threshold 
in chi production at Vs = 18 GeV. This behavior provides a test 
for constituent annihilation models of charmonium hadroproduc- 
tion. 


1498 (BNL—28252) Two searches for narrow anti pp 
states in 7p interactions. Carroll, A.S. (Brookhaven Nation- 
al Lab., Upton, NY (USA)). 1980. Contract AC02- 
76CHO00016. 13p. (CONF-800688—4). NTIS, PC A02/MF 
AOl. 

From 5. European symposium on nucleon-antinucleon inter- 
actions; Bressanone, Italy (Jun 1980). 

Both experiments searched for evidence of narrow anti pp 
states produced predominately by baryon exchange and were suffi- 
ciently sensitive to test decisively for the presence of the 2020 and 
2204 MeV states reported by the CERN Omega experiment of P. 
Benkheiri, et al. The techniques employed in the two experiments 
were sufficiently different such that any systematic biases were ex- 
tremely unlikely to have occurred in both experiments. 
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1499 (DOE/ER/03948—12) Pion interactions at 
medium energies. Progress report, December 1, 1979-Novem- 
ber 30, 1980. Mayes, B.W.; Hungerford, E.V. (Houston 
Univ., TX (USA)). Oct 1980. Contract AS05-76ER03948. 
3lp. NTIS, PC A03/MF AO1. 

This report covers the intermediate energy research program 
at the University of Houston during the contract year December 1, 
1979 to November 30, 1980. During this time experiments were 
proposed and implemented at the Los Alamos Scientific Labora- 
tory and the Brookhaven National Laboratory. This work, in part, 
involed the determination of nucleon-nucleon spin-dependent ampli- 
tudes, mainly in the inelastic channels, and hypernuclear spectros- 
copy using the (K~, 7” ) reaction. Participation continued in the de- 
velopment of a new kaon beam facility at the AGS. The year was 
productive as evidenced by the data collected, the number of invit- 
ed presentations, and the publication list. 6 figures, 2 tables. 


1500 (SLAC—224, pp 314-329) Prouuction of charmed 
mesons and charmed baryons at the ISR. Geist, W.M. 
(CERN, Geneva, Switzerland). Jan 1980. 

From SLAC summer institute on particle physics: quantum 
chromodynamics; Stanford, CA, USA (9 Jul 1979). 

Although many experiments were dedicated to charm search 
in hadronic interactions no significant signals were found until re- 
cently. This is why no consistent picture for charmed particle pro- 
duction could be extracted from the data so far. After the first ob- 
servation of D* production by the CCHK-Collaboration, the obvi- 
ous aim is to learn more details about the dominant production 
mechanisms of this new flavour. The observation of charmed 
baryon production at the ISR by the CCHK and two other collar- 
borations constitutes another major step forward in this field. Here, 
the two experiments performed by CCHK with the Split Field 
Magnet (SFM) will be described, in which charmed meson produc- 
tion and charmed (anti)-baryon production were observed. Cross 
sections will be presented and consequences of the results will be 
discussed. 


1501 (SLAC—224, pp 476-509) e*e~ Jets. Schierholz, 
G. (Inst. fuer Theoretische Physik der Univ., Hamburg, 
Germany). Jan 1980. 

From SLAC summer institute on particle physics: quantum 
chromodynamics; Stanford, CA, USA (9 Jul 1979). 

The application of QCD to e*e™” annihilation into hadrons is 
discussed. Particular emphasis is placed on QCD predictions which 
are reliably calculable and can soon be verified by experiment, i.e., 
which must not be affected by higher order corrections and non- 
perturbative effects and which are not just small effects on a much 
larger background. 


1502 (SLAC-PUB—2594) Hadronic decays of the eta/ 
sub c/. Koenigsmann, K. (Stanford Univ., CA (USA)). Aug 
1980. Contract AC03-76SF00515. 4p. (HEPL—879; CONF- 
800724—-43). NTIS, PC A02/MF AOl1. 

From 20. international conference on high energy physics; 
Madison, WI, USA (17 Jul 1980). 

Results on hadronic decays of the eta/sub c/ candidate state 
are presented. A mass value of M = (2978 +- 9) MeV is obtained. 
The branching fraction for the decay into eta 7*7m™ is presented 
and an upper limit for the decay into 7°K* K™ is given. 6 figures. 
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1503 (SLAC-PUB—2587) Exclusive two-proton process- 
es in quantum chromodynamics. Brodsky, S.J.; Lepage, G.P. 
(Stanford Linear Accelerator Center, CA (USA); Cornell 
Univ., Ithaca, NY (USA). Lab. of Nuclear Studies). Aug 
1980. Contract AC03-76SF00515. 4p. (CONF-800724—36). 
NTIS, PC A02/MF AO1. 

From 20. international conference on high energy physics; 
Madison, WI, USA (17 Jul 1980). 

Leading-order perturbative QCD predictions are given for 
the two-photon processes yy —» 70, K anti K, and rho anti rho at 
large momentum transfer. 4 figures. 
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1504 Galactic neutrinos and uv astronomy. De Rujula, 
A.; Glashow, S.L. (Center for Theoretical Physics, Labora- 
- for Nuclear Science and Department of Physics, Mas- 
sachusetts Institute of Technology, Cambridge, Massachu- 
setts 02139). DE-AC02-76ER03069. Phys. Rev. Lett.; 45: No. 
11, 942-944(15 Sen 1980). 

Slowly moving massive neutrinos may be responsible for the 
invisible mass in galactic halos and the missing mass of the uni- 
verse. Massive neutrinos are expected to decay into lighter neu- 
trinos and uv photons, with lifetimes long on the Hubble scale. The 
possible detection of these neutrino-decay photons is discussed. 


1505 (DOE/ER/01545—286) Electroweak anomaly and 
current algebra for K — ylv. Milton, K.A.; Wada, W.W. 
(California Univ., Los Angeles (USA). Dept. of Physics; 
Ohio State Univ., Columbus (USA). Dept. of Physics). 
1980. Contract AC02-76ER01545. 13p. (UCLA—80/TEP/ 
17). NTIS, PC A02/MF AO1. 

The process K -—» ylv is calculated using the electroweak 
axial-vector anomaly with the quark color factor of 3, together 
with standard current-algebra techniques. The result, which gener- 
alizes that of Das, Mathur, and Okubo for the axial-vector part, is 
in good agreement with experiment. 


1506 (DOE/ER/03992—-402) New experimental evi- 
dence for a new interpretation of flavor SU(3). Bohm, A. 
(Texas Univ., Austin (USA). Center for Particle Theory). 
Jul 1980. Contract AS05-76ER03992. 10p. (CONF- 
8006126—1). NTIS, PC A02/MF AO1. 

From 9. international colloquium on group theoretical meth- 
ods in physics; Cocoyoc, Mexico (Jun 1980). 

Present experimental data require a refinement of the Ca- 
bibbo model in which SU(3) is interpreted as spectrum-generating 
group. 3 tables. 


1507 (SLAC-PUB—2591) Neutrino oscillations of the 
second class. Barger, V.; Leveille, J.P.; Langacker, P.; Pak- 
vasa, S. (Wisconsin Univ., Madison (USA). Dept. of Phys- 
ics; Stanford Linear Accelerator Center, CA (USA); Hawaii 
Univ., Honolulu (USA). Dept. of Physics). Aug 1980. Con- 
tract AC03-76SF00515. 5p. (CONF-800724—32). NTIS, PC 
A02/MF AOl. 

From 20. international conference on high energy physics; 
Madison, WI, USA (17 Jul 1980). 

A second class of neutrino oscillations which can arise when 
both Majorana and Dirac neutrino mass terms are present in the 
Lagrangian is considered. These oscillations mix neutrino members 
of weak current doublets with singlets of the same chirality. A de- 
pletion of a neutrino beam would result, with apparent nonconser- 
vation of probability. Possible relevance to current oscillation ex- 
periments is discussed. 


1508 (DOE/ER/03992—414) Color in internal super- 
symmetry unification. Ne’eman, Y.; Sternberg, S. (Texas 
Univ., Austin (USA). Center for Particle Theory). Sep 
1980. Contract AS05-76ER03992. Sp. NTIS, PC A02/MF 
AOl. 

A scheme has been introduced in earlier work for determin- 
ing the charge of the quarks and leptons in successive generations. 
Appropriate parameter values were determined to reproduce the 
observed values of electric charge, under the hypothesis of three 
colors. It is shown here that the number of colors is fixed by the 
observed charges to be one (i.e., color is reduced to quark number, 
at most) or three. (RWR) 


1509 (SLAC—224, pp 1-59) Lepton nucleon scattering. 
Atwood, W.B. (Stanford Linear Accelerator Center, CA). 
Jan 1980. 

From SLAC summer institute on particle physics: quantum 
chromodynamics; Stanford, CA, USA (9 Jul 1979). 

Some of the experiments which provide data in the next sec- 
tion of the notes are reviewed. A discussion of the constituent 
model of the nucleon and the contribution of various types of ex- 
periments follows. Data from the experiments are compared and 
some simple predictions of the quark model are covered. Then, 
some of the fundamental notions behind quantum chromodynamics 
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are reviewed. The subsequent sections cover detailed tests of QCD. 
Some well known tests (like anomalous dimensions) and others 
which are perhaps less well known (like elastic scattering, or the 
ratio of the longitudinal to transverse total photoabsorption cross 
sections are discussed. 


1510 Matrix N/D method with absorption and the uni- 
tarity problem in coupled-channel Regge theory. Warnock, 
R.L. (Lawrence Berkeley Laboratory, University of Califor- 
nia, Berkeley, California 94720). W-7405-ENG-48. Phys. 
Rev., D; 22: No. 8, 2077-2088(15 Oct 1980). 

In a crossing-symmetric Regge theory with several coupled 
two-particle channels, there are many-particle absorptive effects 
due to crossed two-particle processes. Also, some of the partial- 
wave amplitudes have overlapping left-hand and right-hand cuts in 
the s plane. To enforce unitarity in such a theory, one needs a 
coupled-channel N/D method allowing arbitrary absorption param- 
eters and overlapping cuts. These requirements lead to a nonlinear 
marginally singular N/D equation, which is proposed as part of a 
scheme to construct a coupled-channel Regge theory with exact 
crossing symmetry. 


1511 (CONF-800724—45) Difficult states in the quark 
model: glueballs and the pion. CTP No. 874. Donoghue, J.F. 
(Massachusetts Inst. of Tech., Cambridge (USA)). Aug 
1980. Contract AC02-76ER03069. 9p. NTIS, PC A02/MF 
AOl. 

From 20. international conference on high energy physics; 
Madison, WI, USA (17 Jul 1980). 

Work on the spectroscopy of glueballs and on the pion is re- 
viewed. 


1512 (SLAC-PUB—2581) Shape of hadron structure 
functions. Martin, F. (Stanford Linear Accelerator Center, 
CA (USA)). Aug 1980. Contract AC03-76SFO00515. 4p. 
(CONF-800724—51). NTIS, PC A02/MF AOI. 

From 20. international conference on high energy physics; 
Madison, WI, USA (17 Jul 1980). 

The hypothesis that, in the leading twist approximation and 
to all orders of perturbative QCD, there exists a momentum scale 
Qo? at which hadrons are pure valence quark (or antiquark) bound 
states gives good results for nucleon, pion, and kaon structure func- 
tions. 2 figures. 


1513 Hypertriton as a test of theoretical hyperon-nu- 
cleon potentials. II. Gibson, B.F.; Lehman, D.R. (Theoreti- 
cal Division, Los Alamos Scientific Laboratory, University 
of California, Los Alamos, New Mexico 87545). Phys. Rev., 
C; 22: No. 5, 2024-2026(Nov 1980). 

A separable approximation to meson theoretic hyperon-nu- 
cleon potentials is made such that low-energy-scattering parameters 
are reproduced. Explicit AN-2N coupling is neglected. The impor- 
tant tensor nature of triplet force is included. Several recently pro- 
posed hyperon-nucleon potentials lead to acceptable */sub A/H 
binding energy estimates. 
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1514 (SLAC—224, pp 290-294) Experimental consider- 
ations on the measurement of the proton lifetime. Barbiellini, 
G. (CERN, Geneva, Switzerland). Jan 1980. 

From SLAC summer institute on particle physics: quantum 
chromodynamics; Stanford, CA, USA (9 Jul 1979). 

The idea of the running coupling constants and the hypoth- 
esis of a single unifying interaction has revived the interst in the 
verification of the baryon number conservation law, and it seems 
that in the near future different dedicated experiments will be able 
to test this very important consequence of the grand unified theory, 
the proton instability, up to proton lifetimes of the order of 10%? 
years. 


1515 Nonlocal currents as Noether currents. Dolan, L.; 
Roos, A. (The Rockefeller University, New York, New 
York 10021). DE-AC02-76ER02232B. Phys. Rev., D; 22: No. 
8, 2018-2021(15 Oct 1980). 
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The first two nonlocal currents in the general two-dimen- 
sional chiral models are derived as Noether currents. The associat- 
ed infinitesimal field transformations are shown to obey a group in- 
tegrability condition. A subset of the structure constants of the 
symmetry group responsible for these conserved currents is calcu- 
lated. 


1516 Extrema of SU(n) Higgs potentials and symmetry- 
breaking pattern. Ruegg, H. (Stanford Linear Accelerator 
Center, Stanford University, Stanford, California 94305). 
DE-AC03-76SF00515. Phys. Rev. D; 22: No. 8, 2040- 
2044(15 Oct 1980). 

It is shown that the most general renormalizable Higgs po- 
tential for the adjoint representation phi of SU(n) has extrema only 
if at most two eigenvalues of phi are different. This result is used to 
find the symmetry-breaking pattern due to scalar fields in the ad- 
joint and fundamental representations of SU(n). 


1517 Grand unification with the exceptional group Es. 
Bars, I.; Guenaydin, M. (Physics Department, J. W. Gibbs 
Laboratory, Yale University, New Haven, Connecticut 
06520). EY-76-C-02-3075. Phys. Rev. Lett.; 45: No. 11, 859- 
862(15 Sep 1980). 

A truly unified model of the basic gauge interactions, except 
for gravity, based on the exceptional group Es is proposed. The 
fundamental fields belong to the smallest possible single representa- 
tions for each spin. In addition to accounting for the three “‘ob- 
served” SU(5) families, this Letter predicts the existence of three 
more conjugate SU(5) families below 1 TeV. 


1518 (DOE/ER/03992—422) Unification through a su- 
pergroup. Ne’eman, Y. (Tel Aviv Univ. (Israel). Dept. of 
Physics and Astronomy). 1980. Contract AS05-76ER03992. 
9p. (TAUP—132-80). NTIS, PC A02/MF AOI. 

Portions of document illegible. 

The representations of supergroups provide the most precise 
fit to the known set of fundamental physical matter fields SU (2/1) 
describes the unified weak-electromagnetic interactions and SU(5 
+ k/1) contains SU(3) color and 2/sup k/exact generations. More- 
over, SU(2/1) predicts that the 4th states of the lepton multiplets 
(i.e. v/sub R/°) decouple, whereas they don’t in quark multiplets, 
and SU(n/1) predicts that the color degree of freedom is an SU(3). 
All relevant constructions are provided. 
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REFER ALSO TO CITATION(S) 1503, 1508, 1511, 1514, 1515, 1516, 1644 


1519 (CONF-800724—44) Normalizing the renormaliza- 
tion group in deep inelastic leptoproduction. CTP No. 878. 
Jaffe, R.L. (Massachusetts Inst. of Tech., Cambridge 
(USA)). Sep 1980. Contract AC02-76ER03069. Sp. NTIS, 
PC A02/MF AOl. 

From 20. international conference on high energy physics; 
Madison, WI, USA (17 Jul 1980). 

The quark-bag model is used to calculate the nucleon matrix 
elements of local twist-two operators. Bag matrix elements applica- 
ble to low Q? are evolved by use of QCD perturbation theory to a 
value of Q? large enough that the data can be expected to be domi- 
nated by twist-two. Nonsinglet moments of Fs; are plotted. Al- 
though only twist-two was studied, the work has implications for 
higher twist. It is concluded that either the twist-two operator 
matrix element is Q? dependent or the bag model predictions for 
twist-two are very wrong. 2 figures. (RWR) 


1520 (DOE/ER/01388—813) Jet collinearity and 
quark form factors. Stirling, W.J. (Washington Univ., Seattle 
(USA). Dept. of Physics). 1980. Contract AC06-76ERO1388. 
5p. (CONF-800724—42). NTIS, PC A02/MF AOl1. 

From 20. international conference on high energy physics; 
Madison, WI, USA (17 Jul 1980). 

Perturbative Quantum Chromodynamic corrections involv- 
ing the emission of gluons which are both soft and collinear are dis- 
cussed for both hadronic production of lepton pairs and e* e~ anni- 
hilation. The result is an exponential, double logarithmic quark 
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form factor. The effect of sub-leading corrections and the possible 
experimental observation of the form factor are discussed. 


1521 (DOE/ER/03992—410) Incompatibility of the ob- 
server-based vacuum with canonical quantum field theory. 
Letaw, J.R.; Pfautsch, J.D. (Texas Univ., Austin (USA)). 
br rs Contract AS05-76ER03992. 10p. NTIS, PC A02/ 

Three new stationary coordinate systems in flat space-time, 
the last of six possible types, are described. The vacuum state found 
by canonical quantization of the scalar field in two of these systems 
is identical to that of Rindler coordinates, yet detectors at rest in 
these systems are excited in different amounts. A definition of the 
vacuum based on these detectors is, therefore, incompatible with 
canonical quantum field theory. The vacuum of the third system is 
identical to the Minkowski coordinate vacuum; thus, there are only 
two different vacua in flat space-time. 


1522 (LA-UR—80-2599) Elastic wave scattering calcula- 
tions and the matrix variational Pade approximant method. 
Gubernatis, J.E. (Los Alamos Scientific Lab., NM (USA)). 
1980. Contract W-7405-ENG-36. 5p. (CONF-800767—3). 
NTIS, PC A02/MF AOl1. 

From DARPA/AFML review of progress in quantitative 
NDE conference; La Jolla, CA, USA (14 Jul 1980). 

The matrix variational Pade approximant and its generaliza- 
tion to elastic wave scattering are discussed. Predictions of the 
method for the scattering of a longitudinal plane wave are com- 
pared with the exact scattering from spherical voids and inclusions. 
Its predictions are also compared to those of the first and second 
Born approximations and to the standard matrix Pade approximant 
based on these Born approximations. 


1523 (LBL—11415) Importance of being topologically 
excited. Caldi, D.G. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Aug 1980. Contract W-7405- 
ENG-48. 8p. (CONF-800724—35). NTIS, PC A02/MF 
A0l. 

From 20. international conference on high energy physics; 
Madison, WI, USA (17 Jul 1980). 

A class of Euclidean configurations that appear to be domi- 
nant in the functional integral of the CP/sup N-1/ models is identi- 
fied. These configurations are point-like topological excitations, and 
they may be viewed as constituents of instantons, although they are 
defined independently of instantons through a continuum duality 
transformation. Not only do these configurations survive as N — 
co, but in the plasma phase they are responsible for the effects en- 
countered within the 1/N expansion - confinement, 6 dependence, 
and dynamical mass generation. 


1524 (LBL—11517) Nonlinear models in 2 + € dimen- 
sions. Friedan, D.H. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Aug 1980. Contract W-7405- 
ENG-48. 224p. NTIS, PC A10/MF AOl1. 

Thesis. 

The general nonlinear scalar model is studied at asymptoti- 
cally low temperature near two dimensions. The low-temperature 
expansion is renormalized, and effective algorithms are derived for 
calculation to all orders in the renormalized expansion. The renor- 
malization group coefficients are calculated in the two-loop ap- 
proximation, and topological properties of the renormalization 
group equations are investigated. Special attention is paid to the in- 
frared instabilities of the fixed points, since they provide the contin- 
uum limits of the model. The model consists of a scalar field phi on 
Euclidean 2 + € space whose values phi(x) lie in a finite-dimension- 
al differentiable manifold. 4 figures. 


1525 (RLO—1388-811) Jets and quantum chromodyna- 
mics. Ellis, S.D. (Washington Univ., Seattle (USA). Dept. 
of Physics). 1979. Contract AC06-76ERO1388. 110p. 
(CONF-790794—1). NTIS, PC A06/MF AOl1. 

From NATO advanced study institute in elementary parti- 
cles; Boulder, CO, USA (9 Jul 1979). 

The concept of a jet of hadrons is defined and discussed in 
terms of its historical role in the study of hadronic and deep inelas- 
tic semileptonic processes. The implications of quantum chromo- 
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dynamics (QCD) for the understanding of the structure of jets are 
discussed, and recent theoretical advances are reviewed in detail. 
Particular emphasis is placed on how the notion of a jet is best im- 
plemented in the context of the predictions available from perturba- 
tive QCD, both in terms of describing data and in terms of testing 
the theory. 53 references, 36 figures. 


1526 (RLO— 1388-821) Quark form factors and leading 
double logarithms in QCD. Ellis, S.D.; Stirling, W.J. (Wash- 
ington Univ., St. Louis, MO (USA)). May 1980. Contract 
AC06-76ER01388. Sip. (CONF-800724—41). NTIS, PC 
A04/MF AO1. 

From 20. international corference on high energy physics; 
Madison, WI, USA (17 Jul 1980) 

Perturbative quantum chromodynamic corrections involving 
the emission of gluons that are both soft and collinear are discussed 
for both hadronic production of lepton pairs and e* e~ annihilation. 
The result is an exponential, double logarithmic quark form factor. 
The differences between previous analyses are clarified, and the 
possible experimental observation of the form factor is discussed 
and illustrated. 9 figures, 1 table 


1527 (SLAC—224) Quantum chromodynamics. Mosher, 
A. (ed.). (Stanford Linear Accelerator Center, CA (USA)). 
Jan 1980. Contract AC03-76SFO0515. 606p. (CONF- 
790774—). NTIS, PC A99/MF AOl. 

From SLAC summer institute on particle physics: quantum 
chromodynamics; Stanford, CA, USA (9 Jul 1979). 

The symposium included lectures covering both the elements 
and the experimental tests of the theory of quantum chromdyna- 
mics. A three day topical conference was included which included 
the first results from PETRA as well as the latest reports from 
CERN, Fermilab, and SPEAR experiments. Twenty-one items 
from the symposium were prepared separately for the data base. 
(GHT) 


1528 (SLAC—224, pp 133-218) Perturbative quantum 
chromodynamics. Brodsky, S.J. (Sanford Linear Accelerator 
Center, CA). Jan 1980. 

From SLAC summer institute on particle physics: quantum 
chromodynamics; Stanford, CA, USA (9 Jul 1979). 

The effects of the hadronic wave function is incorporated in 
large momentum transfer exclusive and inclusive reactions. Al 
though it is conventional to treat the quarks, there are important 
dynamical effects due to hadronic constituent structure which lead 
to a broader testing ground for QCD. QCD predictions are dis- 
cussed for exclusive processes and form factors at large momentum 
transfer in which the short distance behavior and the finite compo- 
siteness of the hadronic wave functions play crucial roles. Standard 
tests of QCD are reviewed, including structure functions of ha- 
drons and photons, jet phenomena, and the QCD corrections to 
deep inelastic processes. Also discussed are the way the exclusive- 
inclusive connection works in QCD, the effects of power-low scale- 
breaking contributions, and the important role of the available 
energy W in controlling logarithmic scale violations. (GHT) 


1529 (SLAC—224, pp 219-289) Elements of quantum 
chromodynamics. Bjorken, J.D. (Sanford Linear Accelerator 
Center, CA). Jan 1980. 

From SLAC summer institute on particle physics: quantum 
chromodynamics; Stanford, CA, USA (9 Jul 1979), 

Topics covered include: the solution to QCD; quantization, 
introducing the femtouniverse; instantons; pure QCD, gluonium 
phenomenology; inclusion of heavy sources, onium phenomenol- 
ogy; inclusion of light fermions; ideas about confinement; and alter- 
natives to QCD. (GHT) 


1530 (SLAC—224, pp 510-533) Recent results from the 
TASSO detector at PETRA. Garbutt, D.A. (Imperial Col- 
lege, London, England). Jan 1980. 

From SLAC summer institute on particle physics: quantum 
chromodynamics; Stanford, CA, USA (9 Jul 1979). 

An analysis of hadron events produced in e* e~ interactions 
at 27 GeV is presented. Measurements of the values of R, mean 
sphericity and thrust are given. There is no evidence for the pro- 
duction of a top quark at this energy. There are indications that the 
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data cannot be described purely in terms of 2-jet production and 
that effects compatible with those expected from QCD are present. 


1531 (SLAC—224, pp 585-598) Grand unification of 
QCD. Georgi, H. (Harvard Univ., Cambridge, MA). Jan 
1980. 


From SLAC summer institute on particle physics: quantum 
chromodynamics; Stanford, CA, USA (9 Jul 1979). 

Generalizations of the simplest SU(5S) unified gauge theory, 
with particular emphasis on the calculation of sin?@/sub W/ and 
the proton lifetime are discussed. 


1532 (SLAC-PUB—2580) Hadron wavefunctions and 
structure functions in QCD. Huang, T. . (Stanford Linear 
Accelerator Center, CA (USA)). 1980. Contract AC03- 
76SF00515. 6p. (CONF-800724—49). NTIS, PC A02/MF 
A0l. 

From 20. international conference on high energy physics; 
Madison, WI, USA (17 Jul 1980). 

Theoretical and empirical constraints on the hadron wave 
function and hadron structure functions are presented. In particular, 
a new type of low-energy theorem is obtained for the pion wave 
function from 7° — yy. Thus the probability of finding the valence 
vertical bar q anti q > state is obtained. All these constraints allow 
construction of a possible model that describes hadron wavefunc- 
tions, probability amplitudes, and distributions. 3 figures. 


1533 (SLAC-PUB—2605) Exclusive processes and 
hadron dynamics at short distances. Brodsky, S.J.; Lepage, 
G.P. (Stanford Linear Accelerator Center, CA (USA); Cor- 
nell Univ., Ithaca, NY (USA). Lab. of Nuclear Studies). Sep 
1980. Contract AC03-76SF00515. 48p. (CONF-800678—2; 
CONF-8006108——3). NTIS, PC A03/MF AOl1. 

From Symposium on topical questions in QCD; Copenha- 
gen, Denmark (9 Jun 1980). 

The predictions of perturbative QCD for a number of areas 
of hadron dynamics are discussed, including exclusive processes at 
large momentum transfer, the endpoint behavior of hadronic struc- 
ture functions, and the Fock state structure of hadron wave func- 
tions, especially their behavior at short distances. New results for 
exclusive two-photon processes, the normalization of high-twist 
contributions to the meson structure function, and the calculation 
of the valence Fock state probability of the pion are presented. The 
contrasting features of QCD and parton model dynamics are re- 
viewed. 57 references, 14 figures. 


1534 Nonlinear internal symmetry. Cahill, K. (Lyman 
Laboratory of Physics, Harvard University, Cambridge, 
Massachusetts 02138). EY76-C-02-3064.000. J. Math. Phys. 
(N. Y.); 21: No. 11, 2676-2677(Nov 1980). 

A theory of n scalar fields is outlined in which the equations 
of motion are invariant under all nonsingular global transformations 
of the fields amongst themselves, whether linear or nonlinear. 


1535 U(N) integral for the generating functional in lat- 
tice gauge theory. Bars, I. (Yale University, Physics Depart- 
ment, J. W. Gibbs Laboratory, New Haven, Connecticut 
06520). EY-76-C-02-3075. J. Math. Phys. (N.Y.); 21: No. 11, 
2678-2681(Nov 1980). 

The one link integral or equivalently the generating func- 
tional of U(N) integrals in the lattice gauge theory is explicitly 
evaluated in terms of a character expansion. 


1536 Semiclassical calculation of the photon propagator 
in two-dimensional scalar QED. Kowall, J. (Department of 
Physics, Brown University, Providence, Rhode Island 
02912). EY-76-C-02-3130-A003. Phys. Rev., D; 22: No. 8, 
1983-1995(15 Oct 1980). 

This paper proposes a new semiclassical approach for calcu- 
lating closed-loop quantities in scalar QED. This is carried through 
by the replacement of field degrees of freedom with particle co- 
ordinates, and then expanding about classical trajectories which 
dominate the theory. The one-charged-scalar closed-loop contribu- 
tion to the photon propagator in two-dimensional scalar QED is 
calculated using this method. The semiclassical approximation de- 
veloped gives the asymptotic behavior of the large-order terms in 
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the perturbation expansion of the one-loop contribution to the 
photon self-energy. 


1537 Origin of Higgs fields. Macrae, K.I. (Department 
of Physics, B-019, University of California, San Diego, La 
Jolla, California 92093). Phys. Rev., D; 22: No. 8, 1996- 
2000(15 Oct 1980). 

We show that Higgs fields can be interpreted as the extra 
pieces of gauge fields arising from viewing them as connections in a 
fiber bundle. This geometrical interpretation restricts the number of 
independent Higgs components. 


1538 Multimonopole solutions in the Prasad-Sommer- 
field limit. Rebbi, C.; Rossi, P. (Department of Physics, 
Brookhaven National Laboratory, Upton, New York 
11973). DE-AC02-76CH00016. Phys. Rev., D; 22: No. 8, 
2010-2017(15 Oct 1980). 

A variational search for multimonopole solutions of the 
Yang-Mills-Higgs equations in the Prasad-Sommerfield limit is per- 
formed. An ansatz where two monopoles are superimposed at the 
origin is shown to lead to a minimal energy differing by less than 
one percent from the Bogomolny bound, with the discrepancy at- 
tributable to the truncation error. Thus strong numerical evidence 
is obtained for the existence of two-monopole solutions, the symme- 
try properties of which are discussed. 


1539 Massless SU(N) Yang-Mills theory in two dimen- 
sions. Partovi, M.H. (Stanford Linear Accelerator Center, 
Stanford University, Stanford, California 94305). EY-76-C- 
03-0515. Phys. Rev., D; 22: No. 8, 2032-2039(15 Oct 1980). 

An analysis of two-dimensional, massless SU(N) Yang-Mills 
theory initiated previously is continued and extended. The fermion 
propagator in the presence of a non-Abelian potential is constructed 
exactly, and the corresponding (induced) vacuum fermion currents 
and their divergences are deduced. The analysis of the color-singlet 
current and the associated bound states reveals the nonexistence of 
massive color-singlet bound states. This fact, together with the pre- 
viously established existence of massive “colored” states, character- 
izes the spectrum, save for possible massless excitations. A consid- 
eration of the boson-representation version of the theory reveals the 
symmetry breaking and the associated mass generation to be a 
Schwinger-type mechanism. An Abelian model illustrating this 
analogy is briefly analyzed and discussed. 
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1540 (BNL-NCS—50496(Ed.2)) Data formats and proce- 
dures for the Evaluated Nuclear Data File, ENDF. Kinsey, 
R. (Brookhaven National Lab., Upton, NY (USA)). Oct 
1979. Contract AC02-76CH00016. 57lp. NTIS, PC A24/ 
MF AOl. 

These revisions to Data Formats and Procedures for the 
ENDF Neutron Cross Section Library, ENDF-102, pertain to the 
latest version of ENDF/B-V. The descriptions of the formats are 
brought up to date, and important procedural matters are explained. 


1541 (CONF-800979—9) Cross-section evaluation utiliz- 
ing integral reaction-rate measurements in fast neutron fields. 
Anderl, R.A. (Idaho National Engineering Lab., Idaho Falls 
(USA)). 1980. Contract AC07-76I1D01570. 24p. NTIS, PC 
A02/MF AO1. 

From Workshop on nuclear data evaluation methods and 
procedures; Upton, NY, USA (22 Sep 1980). 

The role of integral reaction-rate data for cross-section eval- 
uation is reviewed. The subset of integral data considered com- 
prises integral reaction rates measured for dosimeter, fission-prod- 
uct, and actinide-type materials irradiated in reactor dosimetry fast 
neutron benchmark fields and in the EBR-II. Utilization of these in- 
tegral data for integral testing, multigroup cross-section adjustment 
and pointwise cross section adjustment is treated in some detail. Ex- 
amples are given that illustrate the importance of considering a 
priori uncertainty and correlation information for these analyses. 3 
figures, 3 tables. 
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1542 (LA—8524-PR) Applied nuclear data research and 
development. Progress report, April 1-June 30, 1980. 
Baxman, C.I.; Young, P.G. (comps.). (Los Alamos Scientific 
Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 
35p. NTIS, PC A03/MF AO1. 

Activities of the Los Alamos Nuclear Data Group for the 
period April 1 through June 30, 1980, are described. Areas of work 
were the following: theory and evaluation of nuclear cross sections; 
nuclear cross section processing; and fission products and actinides: 
yields, decay data, depletion, and buildup. Two papers with signifi- 
cant data are abstracted and indexed individually. 8 figures, 6 
tables. (RWR) 


1543 (ORNL/TM—7341) GLUCS: a generalized least- 
squares program for updating cross section evaluations with 
correlated data sets. Hetrick, D.M.; Fu, C.Y. (Oak Ridge 
National Lab., TN (USA)). Oct 1980. Contract W-7405- 
ENG-26. 198p. (ENDF—303). NTIS, PC A09/MF AO1. 

The PDP-10 FORTRAN IV_ computer programs 
INPUT.F4, GLUCS.F4, and OUTPUT.F4, which employ Bayes’ 
theorem (or generalized least-squares) for simultaneous evaluation 
of reaction cross sections, are described. Evaluations of cross sec- 
tions and covariances are used as input for incorporating correlated 
data sets, particularly ratios. These data are read from Evaluated 
Nuclear Data File (ENDF/B-V) formatted files. Measured data 
sets, including ratios and absolute and relative cross section data, 
are read and combined with the input evaluations by means of the 
least-squares technique. The resulting output evaluations have not 
updated only cross sections and covariances, but also cross-reaction 
covariances. These output data are written into ENDF/B-V 
format. 


6511 Experimental Techniques 


1544 (DOE/ER/01388—456) Giant resonance effects in 
radiative capture. Snover, K.A. (Washington Univ., Seattle 
(USA). Dept. of Physics). 1979. Contract AC06-76ER01388. 
21p. (CONF-7910148—9). NTIS, PC A02/MF AO0Ol. 

From Giant multipole resonance topical conference; Oak 
Ridge, TN, USA (15 Oct 1979). 

The technique of capture reaction studies of giant resonance 
properties is described, and a number of examples are given. Most 
of the recent work of interest has been in proton capture, in part 
because of the great utility (and availability) of polarized beams; 
most of the discussion concerns this reaction. Alpha capture, which 
has been a useful tool for exploring isoscalar E2 strength, and neu- 
tron capture are, however, also treated. 46 references, 14 figures. 
(RWR) 


1545 Systematics of nuclear radii from elastic electron 
scattering and muonic X-ray measurements. Wohlfahrt, H.D. 
;Los Alamos Scientific Lab., NM ;USA)). pp 65-75 of Nu- 
clear physics with electromagnetic interactions. Proceed- 
ings. Arenhoevel, H.; Drechsel, D. (eds.). Berlin, Germany, 
F.R.; Springer (1979). 

From International conference on nuclear physics with elec- 
tromagnetic interactions; Mainz, F.R. Germany (5 Jun 1979). 

Electron scattering data determine the radial shape of the 
charge distribution within small limits. However, mainly due to the 
errors in the absolute cross sections, the accuracy of the radial mo- 
ments of the charge distribution from electron scattering data is by 
far less than accuracy of the Barrett moments deduced from 
muonic X-rays. In a combined analysis of muonic and electron scat- 
tering data the rms radius can be determined without substantial 
loss of accuracy. Results of such combined analyses are presented. 


6512 Nuclear Properties And Reactions, A= 1-5, 
Theoretical 


1546 Nuclear high-momentum components and y scaling 
in electron scattering. Sick, I.; Day, D.; McCarthy, J.S. (De- 
partment of Physics, University of Basel, Basel, Switzer- 
land). Phys. Rev. Lett.; 45: No. 11, 871-874(15 Sep 1980). 
Inelastic electron scattering at large momentum transfer but 
small energy loss is used to investigate the high-momentum compo- 
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nents in *He. The data also show a striking scaling dependence in 
the variable y=kxq/q. 


6512 Nuclear Properties And Reactions, A= 1-5, 
Experimental 


1547 (LA—8532) Improved evaluation of the differential 
cross sections of the *H(d,n)*He reaction for deuteron ener- 
gies between 3 and 7 MeV. Drosg, M. (Los Alamos Scientif- 
ic Lab., NM (USA)). Oct 1980. Contract W-7405-ENG-36. 
7p. NTIS, PC A02/MF AO1. 

For deuteron energies below 7 MeV, the evaluation of the 
differential cross sections of the *H(d,n)*He reaction was improved 
by including three associated ‘He particle excitation functions be- 
tween 4 and 11 MeV. Above 7 MeV, the scale agrees within error 
limits with that of a previous evaluation, and no energy-dependent 
systematic deviations between measured and predicted values are 
observed. However, deviations of up to 20% from the Liskien and 
Paulsen evaluation are observed. 3 figures, 1 table. 


1548 (ORO—4043-40) Experiments on the nuclear in- 
teractions of pions. Minehart, R.C.; Ziock, K.O.H. (Virginia 
Univ., Charlottesville (USA). Dept. of Physics). 1980. Con- 
tract AS05-76ER04043. 18p. NTIS, PC A02/MF AOl1. 

The status of the following experiments is briefly reported: 
a* + d — 2p; pion elastic scattering on deuterium; pion elastic and 
quasielastic scattering from *He and ‘He; pion double charge ex- 
change in He isotopes; measurement of the ratio sigma 
(?*C(ar*,2* p)/o("?Car,7 p)" B); quasi-elastic scattering of pions 
on carbon; and coincidence measurements of the reactions 
2C(a*-,2*~d)"°B and 'C(a*~,r*~t)®B. Several other experi- 
ments are proposed. This document is primarily administrative in 
nature; references are given to completed work. Cross sections are 
shown, however, for pion scattering from He isotopes at 50 and 
200 MeV. 5 figures. (RWR) 


1549 (UCRL—50400(Vol.15)(Pt.F)) Experimental and 
evaluated nuclear plus interference cross sections for light 
charged particles. Perkins, S.T.; Cullen, D.E. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 4 Jul 
1980. Contract W-7405-ENG-48. 43p. NTIS, PC A03/MF 
AOl. 

Experimental and evaluated integral parameters derived 
from nuclear plus interference differential elastic scattering cross 
sections are presented for all projectile/target combinations of the 
particles p, d, t, *He, and a. The data include reaction rates, aver- 
age fractional energy losses per collision and per unit path length, 
and average laboratory scattering cosines. The resulting parameters 
are of potential use in analysis of charged-particle transport. 


6513 Nuclear Properties And Reactions, A=6-19 
Theoretical 


1550 (CONF-800863—3) A-nucleus interactions. CTP 
No. 887. Moniz, E.J. (Massachusetts Inst. of Tech., Cam- 
bridge (USA)). Oct 1980. Contract AC02-76ER03069. 20p. 
NTIS, PC A02/MF AOl1. 

From International conference on nuclear physics; Berkeley, 
CA, USA (24 Aug 1980). 

The theoretical description of pion-nucleus interactions, spe- 
cifically in the intermediate-energy region dominated A-excitation, 
is discussed. Attention is focused on the interaction with and propa- 
gation through the nucleus of pions and A’s. The approach fol- 
lowed basically consists of viewing the A-nucleus system, formed 
by pion excitation of a nucleon, as a doorway for the pion-nucleus 
reaction. Analysis of the interacting A-nucleus system then leads to 
new dynamical information summarized in a complex A-nucleus in- 
teraction potential. The associated nuclear medium corrections to A 
propagation, related in more conventional language to higher-order 
corrections in the pion optical potential, are so large as to demand 
consideration in quantitative studies of nuclear structure with pions. 
After a discussion of the basic scale parameters characterizing inter- 
mediate-energy pion-nucleus interactions, the author discusses the 
theoretical framework and the extraction of A interaction param- 
eters from inclusive pion-nucleus cross sections. More detailed tests 
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of the picture, such as elastic scattering angular distributions, are 
then discussed. Finally, some implications for intermediate-energy 
photoreactions are outlined. 11 figures. (RWR) 


1551 (LBL—10688, pp 61-63) Measurement of the non- 
fusion yield in *O + '*O at E/sub cm/ = 34 MeV. Lazzar- 
ini, A.; Doubre, H.; Kesko, K.; Metag, V.; Seamster, A.; 
Vandenbosch; R. (Univ. of Washington, Seattle). Mar 1980. 

From 1. workshop on nuclear dynamics; Tahoe City, CA, 
USA (17 Mar 1980). 

Time-dependent Hartree-Fock calculations, have indicated 
that at sufficiently high bombarding energies collisions between two 
heavy ions for small impact parameters do not lead to compound 
nucleus formation, but rather proceed to deeply inelastic scattering. 
At E/sub cm/ = 34 MeV the partial waves L = O to 6 do not 
lead to fusion. An experiment to measure the cross section for the 
16O(?*O, '*O*)'*O* reaction to determine whether the predictions 
of TDHF calculations are, in fact, borne out was performed. 
Energy spectra for one reaction partner of the **O + '®O coinci- 
dences and the Wilczynski plot for this system are shown. The in- 
elastic cross section for this reaction peaks at @/sub cm/ = 90° A 
peak in the inelastic yield occurs for Q = -14 MeV. Although the 
data are not in quantitative agreement with the theoretical predic- 
tions, they are qualitatively consistent. The agreement would be 
considerably improved if one assumed that the collison is not yet 
fully damped for the partial wave L = 6. 2 figures. (RWR) 


1552 (LBL—10688, pp 105-108) Nuclear momentum 
distribution and relativistic heavy-ion reactions. Wong, C.Y. 
oa Ridge National Lab., TN); Blankenbecler, R. Mar 
1980. 

From 1. workshop on nuclear dynamics; Tahoe City, CA, 
USA (17 Mar 1980). 

In terms of a direct fragmentation process and a hard-scat- 
tering process, the proton-inclusive data for the reaction a + '*C 
— p + X have been successfully analyzed. The extracted semiem- 
pirical momentum distribution indicates possible evidence of nucle- 
ar correlations and final-state interactions. 4 figures. 


6513 Nuclear Properties And Reactions, A=6-19, 
Experimental 


1553 (DOE/ER/01388—454) Polarized proton radiative 
capture studies of giant resonances. Snover, K.A. (Washing- 
ton Univ., Seattle (USA). Dept. of Physics). 1980. Contract 
AC06-76ER01388. 14p. (CONF-800824—24). NTIS, PC 
A02/MF AOl1. 

From 5. international symposium on polarization phenomena 
in nuclear physics; Santa Fe, NM, USA (11 Aug 1980). 

Several interesting El, M1, and E2 resonance studies in (p 
Vector,y) reactions are discussed. These include a unique determi- 
nation of El amplitudes in the '*C(p Vector,yo)**N reaction, E2 
strength in the '*N(p Vector,yo)'®*O reaction, M1 decays to the 
ground states and to the excited O* states of the doubly magic ‘*O 
and “°Ca nuclei, and the M1 y-decay of the stretched 4->, T = 1 
particle-hole state in '*O. 8 figures. 


1554 (LA—8342) Cross sections for neutron-induced 
neutron-producing reactions in °Li and ‘Li at 5.96 and 9.83 
MeV. Lisowski, P.W.; Auchampaugh, G.F.; Drake, D.M.; 
Drosg, M.; Haouat, G.; Hill, N.W.; Nilsson, L. (Los Alamos 
Scientific Lab., NM (USA)). Oct 1980. Contract W-7405- 
ENG-36. 20p. NTIS, PC A02/MF AOl1. 

Time-of-flight techniques were used to measure the ®Li and 
7Li neutron emission spectra at incident neutron energies of 5.96 
and 9.83 MeV and at 10 angles from 25° to 144°. Differential elastic 
and inelastic cross sections as well as continuum cross sections that 
result from three-body breakup and inelastic scatering from unre- 
solved states are presented. 10 figures, 5 tables. 


1555 (LBL—10688, pp 89-103) Possible isobar mecha- 
nism for production of high momentum protons in the back- 
ward direction in proton-nucleus and nucleus-nucleus interac- 
- Harris, J.W. (Univ. of California, Berkeley). Mar 
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From 1. workshop on nuclear dynamics; Tahoe City, CA, 
USA (17 Mar 1980). 

Inclusive proton distributions at 180° are presented for a 
range of p-nucleus and nucleus-nucleus reactions at incident ener- 
gies 0.4 S T S&S 2.1 GeV/n (4.89 GeV for protons). Limiting be- 
havior is evident at the higher energies, and features suggestive of 
correlations in the nucleus are discussed. Exclusive charged-particle 
production accompanying back-angle particle emission in the 
streamer chamber is presented. A 180° correlation between the 
angles of positive charged particles is observed, and provides the 
first suggestion that A(3,3) isobar production is an important mech- 
anism for the production of higher-momentum particles in the back- 
ward direction. 7 figures. 


1556 (LBL—11102) High energy nuclear collisions in 
the few GeV/nucleon region: projectile and target fragmenta- 
tion. Schroeder, L.S. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Jun 1980. Contract W-7405- 
— 67p. (CONF-800772—1). NTIS, PC A04/MF 

From Kikuchi summer school on nuclear physics at high en- 
ergies; Fuji-Yoshida, Japan (1 Jul 1980). 

A general review of nucleon-nucleus and nucleus-nucleus 
collisions for incident energies <10 GeV/nucleon is presented. The 
division of these interactions into peripheral and central collisions is 
briefly discussed. Subjects treated include the following: target and 
projectile fragmentation systematics, production of exotic nuclear 
fragments, studies of multiparticle final states, total cross section 
measurements, results from an experiment that indicate the produc- 
tion of projectile fragments with an anomalously short reaction 
mean free path, high-energy particle production at backward angles 
beyond simple N-N kinematic limits, and recent results on back- 
ward particle emission in studies with the Berkeley streamer cham- 
ber. Both the particle and nuclear physics aspects that are present 
are considered. A brief discussion of future trends in this energy 
range ends the presentation. 65 references, 37 figures. 


1557 Fluctuations in '*C(**O,a)**Mg and '?C(?*O,*Be/ 
sub g.s./)?°Ne reactions. Singh, R.; Eberhard, K.A.; Stok- 
stad, R.G. (Sektion Physik, Universitaet Muenchen, D-8046 
Garching, Am Coulombwall 1, Federal Republic of Ger- 
many). Phys. Rev., C; 22: No. 5, 1971-1978(Nov 1980). 

A statistical model analysis has been performed on the exci- 
tation functions for ‘C('*O,a)**Mg (0*,g.s.; 2*,1.37; 4*,4.124; 
2*,4.24; 3*,5.24 MeV) from E/sub c.m./=13.17 to E/sub c.m./ 
=23.09 MeV at 0/sub L/=35° and for '*C(?*O,*Be/sub g.s./)”Ne 
(0*,g.s.; 2*,1.63; 4°,4.25 MeV) from E/sub c.m./=14.07 to E/sub 
c.m./=23.09 MeV (for 0*,g.s.), E/sub c.m./= 14.46 to E/sub c.m./ 
=23.09 MeV (for 2*,1.63 MeV), E/sub c.m./=16.65 to E/sub 
c.m./=23.09 MeV (for 4*,4.25 MeV) at @/sub L/=32.5° The 
number of effective channels was calculated exactly. The theoreti- 
cal and experimental distributions of the cross sections agree rea- 
sonably well and indicate that the fluctuating component of the ex- 
perimental cross sections is consistent with statistical model predic- 
tions for these quantities. 


1558 Inelastic proton scattering at 800 MeV to the '2C 
15.11-MeV state: A search for nuclear critical opalescence. 
Haji-Saeid, M.; Glashausser, C.; Igo, G.; Cornelius, W.; 
Gazzaly, M.; Irom, F.; McClelland, J.; Moss, J.M.; Pauletta, 
G.; Thiessen, H.A.; Whitten, C.A. Jr. (University of Califor- 
nia, Los Angeles, California 90024). Phys. Rev. Lett.; 45: No. 
11, 880-883(15 Sep 1980). 

The differential cross section for the reaction '*C(p,p’)##C* 
(15.11 MeV, 1*, T=1) has been measured at 800 MeV; the range of 
the angular distribution corresponds to momentum transfers of 
0.7—2.4 fm~? [(1-3.3)m/sub 7/]. The cross section decreases almost 
exponentially at large angles; no maximum is observed in the region 
where nuclear critical opalescence might be expected. 


1559 Molecular resonances and the production of fast a 
particles in the reaction of ‘*O with /sup 12,13/C nuclei. 
Rae, W.D.; Stokstad, R.G.; Harvey, B.G.; Dacal, A.; Le- 
rain, R.; Mahoney, J.; Murphy, M.J.; Symons, T.J.M. 

wrence Berkeley Laboratory, University of California, 
Berkeley, California 94720). W-7405-ENG-48. Phys. Rev. 
Lett.; 45: No. 11, 884-887(15 Sep 1980). 
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A search was made for a resonant, final-state interaction be- 
tweentiocarbon ions produced in the reactions %C+*O—-a+"C 
+"Cand "C+ *O-a+"%C+*C at E/sub lab/=140 MeV. 
However, the a-!*C coincidence spectra for both '*C and "°C tar- 
gets were instead found to be dominated by the excitation and sub- 
sequent a decay of states in the projectile. 


6514 Nuclear Properties And Reactions, A= 20-38, 
Theoretical 


1560 Collapse of the conventional shell-model ordering 
in the very-neutron-rich isotopes of Na and Mg. Wildenthal, 
B.H.; Chung, W. (Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87544). Phys. Rev., C; 22: No. 5, 2260- 
2262(Nov 1980). 

Recent experimental data on the structure of the very-neu- 
tron-rich isotopes of Na and Mg show sharp departures at N=20 
from the predictions of conventional d/sub 5/2/-s/sub 1/2/-d/sub 
3/2/ shell-model calculations. 


6514 Nuclear Properties And Reactions, A= 20-38, 
Experimental 


1561 (LBL—10688, pp 21-25) Distribution of products 
in the reaction Ne + Al. Ferguson, R.L.; Gavron, A.; 
Obenshain, F.E.; Plasil, F.; Robinson, R.L.; Shapira, D.; 
Snell, A.H.; Young, G.R. (Oak Ridge National Lab., TN). 
Mar 1980. 

From 1. workshop on nuclear dynamics; Tahoe City, CA, 
USA (17 Mar 1980). 

Measurement and preliminary analysis of the distribution of 
products with 2 = A S 21 and 3 = Z & 43 from reactions of 
20Ne with Al at 118 and 167 MeV are reported. Experimental con- 
ditions were adequate to allow resolution of individual isotopes 
over this entire range, and measurements were made at several 
angles for each bombarding energy. Measured relative cross sec- 
tions of the heavier products are compared with predictions of a 
statistical model evaporation calculation. 3 figures. (RWR) 


1562 (LBL—10688, pp 149-153) K* production in rela- 
tivistic nuclear collisions. Ko, C.M.; Randrup, J. (Univ. of 
California, Berkeley). Mar 1980. 

From 1. workshop on nuclear dynamics; Tahoe City, CA, 


USA (17 Mar 1980). 
Kaon production in relativistic nuclear collisions is studied 


on the basis of a conventional multiple-collision model. The input is 
the differential cross section for kaon production in elementary 
baryon-baryon collisions, estimated in a simple model. The inclu- 
sive kaon yield is approximately isotropic in the mid-rapidity frame, 
and exttends considerably beyond the nucleon-nucleon kinematic 
limit. 2 figures. 


1563 (ORNL/TM—7510) Elastic scattering and inelas- 
tic scattering of 88-MeV °Li. Fulmer, C.B.; Clarke, N.M.; 
Gross, E.E.; Bertrand, F.E.; Goodman, C.D.; Hensley, 
D.C.; Satchler, G.R.; Steeden, M.F.; Wu, J.R. (Oak Ridge 
National Lab., TN (USA)). Oct 1980. Contract W-7405- 
ENG-26. 59p. NTIS, PC A04/MF AOI. 

Graphs and tables of differential cross sections are presented 
for elastic scattering of 88-MeV °Li ions by targets of *Mg, Mg, 
26Mg, ?7Al, Ca, “Ca, Co, Ni, '7Au, ?’Pb, Pb. Angular 
distributions were measured from ~ 10° c.m. in steps of 0.4° to ~ 
50° c.m. and in larger steps to 60 or 70° c.m. Inelastic data for ex- 
citing the lowest 2* states of **Mg, *®Mg, **Ca and © Ni were also 
obtained. 


1564 Resonant behavior of the **Mg('*O,'2C)?*Si* 
(6.4< or =E/sub x/< or =10 MeV) reaction. Sanders, S.J.; 
Olmer, C.; Geesaman, D.F.; Henning, W.; Kovar, D.G.; 
Paul, M.; Schiffer, J.P. (Argonne National Laboratory, Ar- 
gonne, Illinois 60439). W-31-109-ENG-38. Phys. Rev., C; 22: 
No. 5, 1914-1919(Nov 1980). 

Excitation functions have been measured for the 
4Mag('*O,'*C)**Si reaction populating states in **Si with 6.4< or 
=E/sub x/< or =10 MeV over the energy range 24< or =E/sub 
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c.m./< or =36 MeV. At each incident beam energy, cross sections 
were measured at three angles over the range 17°< or =@/sub 
c.m./< or =21° More complete angular distributions with 10°< 
or =60/sub c.m./< or =50° were measured at E/sub c.m./=30.5 
and 32.6 MeV. Resonancelike structures are observed in the excita- 
tion functions and strongly correlate with those seen previously at 
forward angles for the **Mg('*O,'*C)**Si(g.s.) transition. Estimates 
are made for the partial decay widths of the resonance at E/sub 
c.m./=30.8 MeV to the excited states in 7*Si. Using different back- 
ground assumptions, between 5 and 40% of the total width of this 
resonance can be atrributed to "C+ *Si* (E/sub x/<10 MeV) 
decays. 


1565 Recoil properties of nuclei produced in the interac- 
tion of protons with *’Al. I. Winsberg, L.; Steinberg, E.P.; 
Henderson, D.; Chrapkowski, A. (Department of Physics, 
University of Illinois at Chicago Circle, Chicago, Illinois 
60680). Phys. Rev., C; 22: No. 5, 2108-2115(Nov 1980). 

Recoil properties of 7Be, ''C, and '*F produced in the inter- 
action of 1—11.5 GeV protons with ?7Al were measured in a stack 
of aluminum foils. A difference method was employed to determine 
the fraction of recoil loss in the forward (beam) and backward di- 
rections (F and B, respectively). The values of F/B and the recoil 
ranges were combined with previous data on *Li, *Na, and **Na 
and with counter-experiment measurements in a systematic analysis 
of the reaction mechanism, based on the two-velocity reaction 
model. The analysis indicates that the same processes occur in ?7Al 
as in heavier target nuclei. The mechanism of formation of the 
products from ?’Al, that were measured, appears to be independent 
of the energy of the incident proton in the GeV energy region. 


6515 Nuclear Properties And Reactions, A=39-58, 
Theoretical 


1566 (LBL—10688, pp 127-130) Role of finite particle 
number effects in high-energy heavy ion collisions. Knoll, J. 
(Lawrence Berkely Lab., CA). Mar 1980. 

From 1. workshop on nuclear dynamics; Tahoe City, CA, 
USA (17 Mar 1980). 

Recent data from high-energy heavy-ion collisions have 
showed significant deviations from thermal predictions. The nuclear 
phase space mode is used in an initial study of the role of finite par- 
ticle number effects. Proton spectra from Ar + KCl at 0.8 GeV/A 
reproduce the experimental results well. The general trend of the 
angular distribution data is also reproduced; results are shown for 
Ar + KCl and Ar + Pb. 4 figures. (RWR) 


6515 Nuclear Properties And Reactions, A=39-58, 
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1567 Isospin-symmetry violating branch of ‘Sc £* 
decay. Sandorfi, A.M.; Lister, C.J.; Alburger, D.E.; Warbur- 
ton, E.K. (Brookhaven National Laboratory, Upton, New 
York 11973). Phys. Rev., C; 22: No. 5, 2213-2221(Nov 1980). 

The branching fraction of the **Sc 0* ground state to the 0* 
1837-keV level of **Ca was determined to be (1.03 +- 0.31) x 10™* 
relative to the superallowed decay to the 0* **Ca ground state. The 
experiment was designed to eliminate possible spurious effects and 
systematic errors. Our result overlaps the larger of two recent mea- 
surements which were in rather poor agreement, and is half of that 
predicted by current microscopic calculations. The importance of 
this measurement in the extraction of the vector coupling constant 
G/sub V/ is discussed. 


1568 (LBL—10688, pp 135-144) 47 physics. Sandoval, 
A. (Univ. of California, Berkeley). Mar 1980. 

From |. workshop on nuclear dynamics; Tahoe City, CA, 
USA (17 Mar 1980). 

Exclusive 7~ and charged-particle production in collisions of 
“Ar on KC! are studied at incident energies from 0.4 to 1.8 GeV/ 
A. The correlation between the 7~ and the total charged-particle 
multiplicity confines the reaction along a narrow ridge with no 
exotic islands of pion production. For high multiplicities the system 
reaches the total disintegration of target and projectile into singly 
charged fragments and pions. Every 200 MeV/A data were taken 
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with a central and inelastic trigger. For central collisions the mean 
a” multiplicity increases linearly with the bombarding energy with 
no marked discontinuities due to the A(3,3) resonance. At 1.8 GeV/ 
A evidence for nonthermal 7~ production in central collisions is 
found. The total c.m. energy in 7~ shows linear dependence on the 
m~ multiplicity with a slope of € = 300 MeV/r. Strange particle 
production in the central collision of 1.8 GeV/A Ar on KCI is 
seen. 8 figures. 


1569 Giant multipole resonances from inelastic scatter- 
ing of 152-MeV alpha particles. Bertrand, F.E.; Satchler, 
G.R.; Horen, D.J.; Wu, J.R.; Bacher, A.D.; Emery, G.T.; 
Jones, W.P.; Miller, D.W.; van der Woude, A. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). Phys. 
Rev., C; 22: No. 5, 1832-1847(Nov 1980). 

Giant resonance spectra have been measured for ”*Pb, 
120Sn, Zr, Ni, and “Ti, using inelastic scattering of 152-MeV 
alpha particles. In addition to some low-lying states, the spectra 
were analyzed to yield separate peaks for the giant quadrupole res- 
onance and giant monopole resonance, except in “Ti, where no 
evidence was found for a giant monopole resonance. The resuits for 
the monopole resonance when compared to distorted-wave Born- 
approximation calculations show that ~100% ( +- 20%) of the 
T=0, L=0 energy weighted sum rule is depleted for nuclei with 
A>90. For **Ni only 40% of the monopole sum rule is found. The 
excitation energy of the giant monopole resonance follows the sys- 
tematic trend ~80 A/sup -1/3/ MeV. The data are also compared 
with folding model calculations using Tassie transition densities and 
an effective interaction derived from elastic data. Good agreement 
was obtained for low-lying quadrupole and octopole excitations, 
but this model yields considerably too little cross section for the 
monopole resonance. This probably indicates a deficiency in the 
Tassie model breathing mode transition density. 


1570 Bi decay of *’As. Murphy, M.J.; Davids, C.N.; 
Norman, E.B. (Physics Division, Argonne National Labora- 
tory, Argonne, Illinois 60439). W-31-109-ENG-38. Phys. 


Reyv., C; 22: No. 5, 2204-2212(Nov 1980). 

The 8* decay of the new isotope ®As to levels in ®’Ge has 
been studied via the reaction ®*Ni('**N,an)®’As* — ®Ge using 39- 
and 41-MeV "*N ions. The ® As half-life and total decay energy 
(Q/sub EC/) have been measured to be 42.5 +- 1.2 s and 6.01 +- 
0.10 MeV, respectively. The B* decay scheme to 15 levels up to 
2524-keV excitation in *’Ge has been determined and, based on 
measured logft values, a spin/parity constraint of 3/2~ or 5/2” for 
the ground state of ®’As has been established. 


1571 Energy dependence of multi-pion production in 
high-energy nucleus-nucleus collisions. Sandoval, A.; Stock, 
R.; Stelzer, H.E.; Renfordt, R.E.; Harris, J.W.; Brannigan, 
J.P.; Geaga, J.V.; Rosenberg, L.J.; Schroeder, L.S.; Wolf, 
K.L. (Gesellschaft fuer Schwerionenforschung, D-6100 
Darmstadt, West Germany). W-7405-ENG-48. Phys. Rev. 
Lett.; 45: No. 11, 874-877(15 Sep 1980). 

Exclusive 7~ and charged-particle production in collisions of 
Ar+KCl is studied at incident energies from 0.4 to 1.8 GeV/u. 
Complete disintegration of both nuclei is observed. The correlation 
between m™ and total charge multiplicity shows no islands of 
anomalous pion production. For constant numbers of proton par- 
ticipants the 7~ multiplicity distributions are Poissons. For central 
collisions <n-> increases smoothly and to first order linearly with 
the c.m. energy. Disagreement with the firestreak model is found. 


6516 Nuclear Properties And Reactions, A= 59-89, 
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1572 Decay of mass-separated “*Ga to levels in even- 
even "Ge. Lewis, D.A.; Hill, J.C.; Wohn, F.K.; Gartner, 
M.L. (Ames Laboratory and Department of Physics, lowa 
State University, Ames, Iowa 50011). W-7405-ENG-82. 
Phys. Rev., C; 22: No. 5, 2178-2185(Nov 1980). 

The decay of mass-separated 7*Ga produced in the thermal 
neutron fission of **°U was studied and a decay scheme was de- 
duced from results of y singles and coincidence measurements. The 
78Ga half-life was determined to be 5.49 +- 0.25 s and 45 y transi- 
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tions were placed in a level scheme for “Ge including 19 excited 
states up to 5078 keV. Observation of a level at 1644 keV with a 
probable J/sup 7/ of 3* completes a level structure which is in 
good agreement up to 2 MeV with a dynamic deformation calcula- 
tion. 


1573 Alpha-particle transfer to 0* states in the germani- 
um nuclei and the role of proton pairing correlations. Ar- 
douin, D.; Hanson, D.L.; Stein, N. (University of California, 
Los Alamos Scientific Laboratory, Los Alamos, New 
1980) 87545). Phys. Rev., C; 22: No. 5, 2253-2257(Nov 

Alpha transfer to the ground and first excited 0* states of the 
Ge isotopes has been studied by means of the /sup 64,66,68,70/ 
Zn(®Li,d)/sup 68,70,72,74/Ge reactions at 34-MeV incident energy. 
The sharp variation in strength between 7Ge and "Ge is shown to 
result from a change in the proton structure of these two isotopes 
as the neutron number changes from N=40 to 42. 


6517 Nuclear Properties And Reactions, A= 90-149, 
Theoretical 


1574 (HEDL-SA—2227-FP) Theoretical estimates of 
decay information for non-experimental nuclides. Schmit- 
troth, F. (Hanford Engineering Development Lab., Rich- 
land, WA (USA)). Sep 1980. Contract AC14-76FF02170. 
13p. (CONF-800979—8). NTIS, PC A02/MF AOl1. 

From Workshop on nuclear data evaluation methods and 
procedures; Upton, NY, USA (22 Sep 1980). 

Methods of estimating nuclear decay data for short-lived 
neutron-rich nuclides are reviewed. The emphasis is on average 
decay energies. The connection with other data such as half-lives, 
delayed neutrons, and antineutrino spectra is noted within the con- 
text of the beta strength function. Integral data tests are made by 
comparisons of calculated and measured decay heat for 7°5U. 


1575 (BNL—28305) Unique parity states in 1°°Pd as a 
test of particle-rotor and IBFA models. Casten, R.F. (Brook- 
haven National Lab., Upton, NY (USA)). 1980. Contract 
AC02-76CH00016. Sp. (CONF-8006127—2). NTIS, PC 
A02/MF AOI. 

From International conference on interacting bose-fermi sys- 
tems in nuclei; Erice, Sicily, Italy (12 Jun 1980). 

Calculations were performed for anti-aligned levels in ‘Pd. 
For a Nilsson model with pairing, variable moment of inertia, and 
Coriolis coupling, the favored levels were well reproduced, but the 
low-spin unfavored states exhibited serious disagreement with ex- 
periment results. Calculations with the IBFA were a significant im- 
provement, in particular a regards the splitting of states of common 
spin. Comments on the source of this improvement are offered. 2 
figures, 1 table. (RWR) 
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1576 (LBL—10688, pp 1-7) Light-particle emission in 
reactions induced with carbon and oxygen ions. Plasil, F. 
(Oak Ridge National Lab., TN); Beene, J.R.; Ferguson, 
R.L. Mar 1980. 

From 1. workshop on nuclear dynamics; Tahoe City, CA, 
USA (17 Mar 1980). 

Preliminary results are presented from three different experi- 
ments in which light particles emitted during the course of heavy- 
ion-induced reactions have been studied. The common primary mo- 
tivation for undertaking these studies was to determine the nature 
and extent of nonequilibrium particle emission. The three experi- 
ments involved measurements of energies, angular correlations, and 
multiplicities of neutrons or alpha particles emitted in coincidence 
with deeply inelastic products or with evaporation residues pro- 
duced as follows: neutrons from reactions of '*O with ®Nb at 12.9 
MeV/u; alphas produced in the same system; and neutrons pro- 
duced in '*C reactions with *Gd and in “°C reactions with 7Gd 
at about 12.4 MeV/u. 3 figures. (RWR) 
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1577 (LBL— 10688, pp 27-33) Light particle emission as 
a probe of the rotational degrees of freedom in deep-inelastic 
reactions. Sobotka, L.G.; Wozniak, G.J.; Hsu, C.C.; Rat- 
tazzi, G.U.; McDonald, R.J.; Pacheco, A.J.; Blau, S.K.; 
Moretto, L.G. Mar 1980. 

From 1. workshop on nuclear dynamics; Tahoe City, CA, 


USA (17 Mar 1980). 
Gamma multiplicity and out-of-plane alpha emission from 


one of the deep inelastic fragments produced in the reaction 664- 
MeV *Kr + Ag were measured simultaneously. The experimental 
configuration and statistical-mechanical formalism for treating the 
measured angular distributions are briefly described. Angular distri- 
butions are plotted for various conditions. 3 figures. (RWR) 


1578 (LBL—10899) Pion production in nucleus-nucleus 
collisions below a few GeV/nucleon: past, present and future. 
Schroeder, L.S. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Jul 1980. Contract W-7405-ENG-48. 
77p. (CONF-800709—4). NTIS, PC AO5/MF AOl1. 

From Seminar on high-energy nuclear interactions and prop- 
erties of dense nuclear matter; Hakone, Japan (7 Jul 1980). 

A general review of experimental data on pion production in 
A-A collisions for incident energies below a few GeV/nucleon is 
presented. Early data on inclusive pion spectra, which served as the 
genesis for present pion measurements, are discussed. The majority 
of the paper is devoted to present pion experiments, with an em- 
phasis being placed on what such experiments tell about the general 
features of high-energy A-A collisions. Particular attention is given 
to multipion production as studied in recent streamer chamber ex- 
periments. The review ends with projections on future experiments 
with the heavier beams that will be available in 1982 at Berkeley, 
and the higher-energy beams that will hopefully be available in the 
not too distant future. 39 figures. 


1579 (BNL-NCS—50640(Pt.1)(4thEd.)) Bibliography of 
integral charged particle nuclear data. Archival edition. Bur- 
rows, T.W.; Dempsey, P. (Brookhaven National Lab., 
Upton, NY (USA)). Mar 1980. Contract AC02-76CH00016. 
564p. NTIS, PC A24/MF AOl1. 

This is the fourth annual edition of the National Nuclear 
Data Center charged-particle bibliography. This edition is cumula- 
tive and supersedes the previous editions. The bibliography’s prima- 
ry aims are to satisfy the need for a concise and comprehensive 
index of integral charged-particle cross section data and to provide 
an index of charged-particle data compiled in the international ex- 
change format. References in this Part are by target for the various 
incident charged particles (in order of increasing A). The present 
publication is an archival volume; future publications will be cumu- 
lative supplements to this edition. (RWR) 


1580 (BNL-NCS—50640(Pt.2)(4thEd.)) Bibliography of 
integral charged particle nuclear data. Archival edition. Bur- 
rows, T.W.; Dempsey, P. (Brookhaven National Lab., 
Upton, NY (USA)). Mar 1980. Contract AC02-76CH00016. 
393p. NTIS, PC A17/MF AOl1. 

This is the fourth annual edition of the National Nuclear 
Data Center charged-particle bibliography. This edition is cumula- 
tive and supersedes the previous editions. The bibliography’s prima- 
ry aims are to satisfy the need for a concise and comprehensive 
index of integral charged-particle cross section data and to provide 
an index of charged-particle data compiled in the international ex- 
change format, EXFOR. This part of the publication deals with iso- 
tope production; references are ordered by mass of the nuclide pro- 
duced. The present publication is an archival volume; future publi- 
cations will be cumulative supplements to this edition. (RWR) 


6518 Nuclear Properties And Reactions, A= 150-189, 
Experimental 


1581 (DOE/ER/02696—9) Determination of neutron 
cross sections and resonance parameters for the osmium iso- 
topes 186, 187, and 188, ?°°TI, °**S, the stable tellurium iso- 
topes and of the 82 keV inelastic cross section for ***U. Prog- 
ress report, November 1, 1979-September 30, 1980. Winters, 
R.R. (Denison Univ., Granville, OH (USA)). Sep 1980. 
Contract AS02-76ER02696. 7p. NTIS, PC A02/MF AOI1. 
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Research relating to nuclear physics, astrophysics, and reac- 
tor technology was carried out. The nucleon-nuclear interaction 
was elucidated by demonstration of connection between the reso- 
nance structure revealed by high-energy-resolution neutron cross 
section measurements and the average nuclear potential. Measure- 
ments of the capture cross sections of the isotopes of osmium have 
made possible the most reliable estimate of the age of the chemical 
elements so far achieved. Finally, measurements were made of the 
2381) inelastic neutron scattering cross section near 82 keV (near the 
peak of the fast reactor neutron spectrum) and the capture cross 
sections of *'Ru, **Rh and 'Pd isotopes, which, because of their 
high fission yields and large capture cross sections, are important 
poisons in fast reactors. This report is administrative in nature, and 
contains only isolated data. 


1582 (DOE/ER/04052—T1) Investigations of nuclear 
structure and nuclear reactions induced by complex projec- 
tiles. Technical progress report, November 1, 1979-October 
31, 1980. Sarantites, D.G. (Washington Univ., St. Louis, 
MO (USA). Dept. of Chemistry). 1980. Contract AS02- 
76ER04052. 47p. NTIS, PC A03/MF AOl1. 

Research during the period is briefly described and refer- 
ences to published papers and reports are given. Considerable atten- 
tion was devoted to the development of a 72-element spin-spec- 
trometer. (RWR) 


1583 (DOE/ER/70035—3) Nuclear chemistry progress 
report, September 1, 1979-August 31, 4 Loveland, W.D. 
(Oregon State Univ., Corvallis (USA)). Sep 1980. Contract 
AT06-76ER70035. 66p. NTIS, PC A04/MF AOl1. 

The work described is part of a project involving the study 
of low-energy (< 10 MeV/A), intermediate-energy (10 to 100 
MeV/A), and relativistic (2 250 MeV/A) heavy-ion reactions. 
Changes in target fragmentation reaction mechanisms in the energy 
region from 10 to 100 MeV/A were characterized experimentally. 
Six items in this report with significant amounts of experimental 
data were abstracted and indexed individually. (RWR) 


1584 (DOE/ER/70035—3, pp 26-32) Target residue 
recoil properties in the interaction of 8.0 GeV *°Ne with 
181Ta, Loveland, W.; Morrissey, D.J.; Aleklett, K.; Seaborg, 
G.T.; Kaufman, S.B.; Steinberg, E.P.; Wilkins, B.D.; Cum- 
ming, J.B.; Haustein, P.E.; Hseuh, H.C. Sep 1980. 

In Nuclear chemistry progress report, September 1, 1979- 
August 31, 1980. 

Results of an interlaboratory study of the target fragment 
momenta and energies from the reaction of 8.0-GeV *°Ne with 
‘81Ta are reported. Results are presented as fractions of nuclides re- 
coiling into forward and backward directions. 2 figures. (RWR) 


1585 (DOE/ER/70035—3, pp 33-39) Energy variation 
of product mass and charge distributions in the interaction of 
relativistic heavy ions with Ta and U. Loveland, W.; 
McGaughey, P.L.; Morrissey, D.J.; Nunnelley, L.L.; Oertel, 
; Seaborg, G.T. Sep 1980. 

In Nuclear chemistry progress report, September 1, 1979- 
August 31, 1980. 

Target fragment yield distributions are shown for the reac- 
tion of 'Ta with Ne at 5, 8, and 21 GeV and with C at 25 
GeV; product mass distributions are also shown for the reaction of 
25-GeV "C and 8-GeV *°Ne with U. Analysis is by internuclear 
cascade and nuclear firestreak models. 2 figures. (RWR) 


1586 (DOE/ER/70035—3, pp 40-44) Product mass and 
charge distributions in the interaction of relativistic heavy 
— the rare earth. Kraus, R.H. Jr.; Loveland, W. Sep 
In Nuclear chemistry progress report, September 1, 1979- 
August 31, 1980. 
Target fragment isobaric yield distribution is shown for the 
interaction of 8-GeV *°Ne with Ho. 1 figure. (RWR) 


1587 (DOE/ER/70035—3, pp 45-51) Do nucleon-nu- 
cleon collisions dominate nucleus-nucleus interactions, Love- 
land, W. Sep 1980. 

In Nuclear chemistry progress report, September 1, 1979- 
August 31, 1980. 
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The Ne + **'Ta reaction cross section leading to products 
with A > 40 is compared with the nucleon-nucleon cross section 
as a function of projectile energy. No evidence for transparency in 
composite projectile-nucleus collisions is seen. 1 figure. (RWR) 


1588 (LBL—10688, pp 13-19) Fragment spin orienta- 
tion in the deep-inelastic reaction “Ho + ‘Ho from aniso- 
tropy measurements of continuum y-rays. Wozniak, G.J.; 
McDonald, R.J.; Morrissey, D.J. Mar 1980. 

From 1. workshop on nuclear dynamics; Tahoe City, CA, 
USA (17 Mar 1980). 

The **Ho + ‘Ho system was investigated at 8.5 MeV/A. 
Large values were observed for the spin transfer (I, + I, ~ 100 h- 
bar) and for the in-plane to out-of-plane continuum y-ray ratio, 
W(in/perpendicular to) = 2.2. Both the spin transfer and W(in/per- 
pendicular to) are strong functions of the reaction Q value, and the 
latter also shows a dependence on E/sub y/. For a reasonable 
value of the y-ray cascade multipolarity (80% E2s), a misalignment 
angle of 26° is extracted for the deep-inelastic region. These data 
have been compared with the statistical model of Moretto and 
Schmitt, which correctly predicts the magnitude of the observed 
misalignment and qualitatively explains the trend of W(in/perpen- 
dicular to) with Q value. Continuum y-ray anisotropy measure- 
ments are concluded to be a powerful technique for probing the 
deep-inelastic collision process. 2 figures. (RWR) 


1589 LBL—10688, pp 77-80) Charge and mass ex- 
change in *°Fe-induced reactions. Breuer, H. (Univ. of Mary- 
land, College Park); Kwiatkowski, K.; Mignerey, A.C. Mar 
1980. 


From 1. workshop on nuclear dynamics; Tahoe City, CA, 
USA (17 Mar 1980). 

Yields of projectile-like fragments were measured near the 
grazing angle with discrete A and Z resolution as a function of 
energy loss for both symmetric and asymmetric systems with vary- 
ing A/Z ratios. Targets of **Fe, ‘Ho, 7°°Bi, and **U were bom- 
barded with 465-MeV °*Fe ions from the LBL Super-HILAC ac- 
celerator. Inclusive charge and mass distributions show that, for the 
asymmetric systems, a drift in the Z towards smaller atomic num- 
bers can be attributed to a charge equilibration process in which 
protons are preferentially transferred from the Fe-like fragments to 
the heavy partner. The ratios of average A to average Z are shown 
along with the variances of the charge distributions and the ratios 
of the variances of the charge and mass distributions. 4 figures. 
(RWR) 


1590 Interpretation of the 21-ns isomer in '°°Hg as (vi/ 
sub 13/2/)? from a g-factor measurement. Hjorth, S.A.; Lee, 
LY.; Beene, J.R.; Roulet, C.; Haenni, D.R.; Johnson, N.R.; 
Obenshain, F.E.; Young, G.R. (Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee 37830). W-7405-ENG-26. Phys. 
Rev. Lett.; 45: No. 11, 878-880(15 Sep 1980). 

A previous assignment of the 21-ns isomer Hg as (77h/sub 
11/2/i0+ ~? is investigated by means of a g-factor measurement. 
The experimental g factor, -0.21 +- 0.02, determines the configura- 
tion of the isomer at (vi/sub 13/2/)? and suggests a renewed study 
of the level scheme of '*° Hg. 


6519 Nuclear Properties And Reactions, A= 190-219, 
Experimental 


1591 Nuclear data sheets for A=191. Browne, E. 
(Lawrence Berkeley Laboratory, Berkeley, California 
94720). W-7405-ENG-48. Nucl. Data Sheets; 30: No. 4, 653- 
731(Aug 1980). 

Level schemes from radioactive decay and reaction studies 
are presented for all nuclei with mass number A= 191. The experi- 
mental data have been evaluated, and adopted levels, transitions, 
and other nuclear properties are given. All data received before 
Spetember 1979 have been included. 


1592 (DOE/ER/70035—3, pp 2-12) Heavy target frag- 
mentation in the projectile energy region from 7.4 to 19 
MeV/A. Loveland, W.; McGaughey, P.L.; McFarland, 
R.M.; Moody, K.J.; Otto, R.J.; Seaborg, G.T. Sep 1980. 
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In Nuclear chemistry progress report, September 1, 1979- 
August 31, 1980. 

The mechanism of the '*O + '*7Au reaction was investigat- 
ed. Fragment isotopic and isobaric yields are given. 3 figures. 
(RWR) 


1593 (DOE/ER/70035—3, pp 21-25) Energy depend- 
ence of *°°Bi fragmentation in relativistic nuclear collisions. 
Aleklett, K.; Morrissey, D.J.; Loveland, W.; McGaughey, 
P.L.; Seaborg, G.T. Sep 1980. 

In Nuclear chemistry progress report, September 1, 1979- 
August 31, 1980. 

Isotopic production cross sections for Au products from the 
reaction of 4.8 and 25.2-GeV '*C and 8.0-GeV Ne with ?Bi are 
shown. Although the incident projectile energy changes by over 20 
GeV, the excitation energy imparted to target fragments changes 
by less than 10 MeV. Predictions of the intranuclear cascade model 
are in approximate agreement with experimental results. 1 figure. 
(RWR) 


1594 (LBL—10688, pp 9-12) Bombarding energy de- 
pendence of nucleon exchange and energy dissipation in the 
strongly damped reaction **Bi + ‘'°Xe. Wilcke, W.W. 
(Univ. of Rochester, NY); Schroeder, W.U.; Huizenga, J.R.; 
Birkelund, J.R.; Randrup, J. Mar 1980. 

From 1. workshop on nuclear dynamics; Tahoe City, CA, 
USA (17 Mar 1980). 

Although considerable progress has been achieved in the un- 
derstanding of strongly damped reactions at energies several MeV/ 
u above the Coulomb barrier, some important experimental results 
are not yet clearly understood. Among these is the degree of corre- 
lation between the nucleon exchange and the large energy losses 
observed. Experimental evidence suggesting nucleon exchange as 
described by a one-body model to be the major component of the 
dissipation mechanism is discussed. It is concluded that the previ- 
ously unexplained bombarding energy dependence between energy 
loss and fragment charge dispersion can be understood on the basis 
of a nucleon exchange model, provided the Pauli exclusion princi- 
ple is taken into account. No necessity is seen to invoke further 
energy dissipation mechanisms. 7 figures. (RWR) 


1595 Target fragmentation of '°’ Au by relativistic heavy 
ions. Kaufman, S.B.; Steinberg, E.P.; Wilkins, B.D.; Hender- 
son, D.J. (Chemistry Division, Argonne National Labora- 
tory, Argonne, Illinois 60439). W-31-109-ENG-38. Phys. 
Reyv., C; 22: No. 5, 1897-1908(Nov 1980). 

The cross sections and recoil properties of a number of 
target fragmentation products formed by the reactions of 4.8- and 
25-GeV C and 7.6-GeV Ne with '*7Au have been measured. 
Comparisons between these data for relativistic heavy ions and 
those for relativistic protons have been used to test the hypotheses 
of factorization and limiting fragmentation. The cross sections for 
most of the nuclides measured are related for different projectiles 
by the ratio of the total reaction cross sections. An exception is the 
light nuclides (A<30), for which enhanced yields are found for 
heavy-ion projectiles compared to protons. The velocities imparted 
to recoil fragments by the projectiles are considerably larger for the 
heavy ions of ~0.4 A GeV than for protons, but are the same for 
2.1 A GeV "™C (25-GeV kinetic energy) and 28-GeV protons. 
Limiting fragmentation has not been reached at energies of 0.4 A 
GeV, as shown by the large change in recoil properties with in- 
creasing energy. The projectile kinetic energy appears to be more 
significant as a scaling variable than the velocity for relativistic 
heavy ions. 


1596 Alpha particle emission in peripheral heavy ion re- 
actions at 20 MeV/u. Bini, M.; Gelbke, C.K.; Scott, D.K.; 
Symons, T.J.M.; Doll, P.; Hendrie, D.L.; Laville, J.L.; Ma- 
honey, J.; Mermaz, M.C.; Olmer, C.; Van Bibber, K.; 
Wieman, C.H. (Physics Department, University of Fiorence, 
Florence, Italy). Phys. Rev., C; 22: No. 5, 1945-1961(Nov 
1980). 

The reaction '*’Au('®O,HIa) has been investigated at 310 
MeV. The angular correlations of alpha particles measured in coin- 
cidence with projectilelike fragments are very strongly forward 
peaked; the reaction is dominated by large negative values of the 
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three-body Q value. Most of the observed alpha particles are emit- 
ted from projectilelike fragments. Within a factor of 2, no aniso- 
tropy of emission in the center-of-mass frame of the coincident pro- 
jectile residue and alpha particle was found. 


6520 Nuclear Properties And Reactions, A=220 And 
Above, Theoretical 


1597 (LBL—10688, pp 159-162) Effect of a density 
isomer on the distribution of outgoing matter in high-energy 
heavy-ion collisions. Nix, J.R.; Strottman, D. (Los Alamos 
Scientific Lab., NM). Mar 1980. 

From 1. workshop on nuclear dynamics; Tahoe City, CA, 
USA (17 Mar 1980). 

The effect of a density isomer on the distribution of outgo- 
ing matter in the reaction ?°Ne + 7°*U at a laboratory bombarding 
energy per nucleon of 393 MeV is studied within a conventional 
nuclear fluid-dynamics model. For comparison, the nuclear 
compressibility coefficient is varied in an equation of state for 
which the pressure increases continuously with density above 
normal nuclear density. The equations of relativistic nuclear fluid 
dynamics are solved numerically in three spatial dimensions by use 
of a particle-in-cell finite-difference computing method. The 
double-differential cross section corresponding both to all impact 
parameters and to central collisions constituting 15% of the total 
cross section is exhibited. 2 figures. (RWR) 


6520 Nuclear Properties And Reactions, A=220 And 
Above, Experimental 


1598 (DOE/ER/01388—452) New results on the spec- 
troscopy and dynamics of fission. Metag, V. (Max-Planck-In- 
stitut fuer Kernphysik, Heidelberg (Germany, F.R.); Wash- 
ington Univ., Seattle (USA)). 1980. Contract AC06- 
76ERO1388. 17p. (CONF-800863—4). NTIS, PC A02/MF 
AOl. 

From International conference on nuclear physics; Berkeley, 
CA, USA (24 Aug 1980). 

@ present status of Coulomb fission experiments is dis- 
cussed. Probabilities for fission induced by the purely electromag- 
netic interaction between heavy ions are compared for the systems 
Sm + U, W + U, W + Cm, and W + Th. Experimental results 
on the moments of inertia, spins, and quadrupole moments of fission 
isomers are summarized. Data are presented that prove their large 
deformation and thereby justify their interpretation as shape iso- 
mers in the second minimum of a double-humped fission barrier. 21 
figures, 2 tables. 


6520 Nuclear Properties And Reactions, A=220 And 
Above, Experimental 


1599 Correlated fission fragments emitted in the reac- 
tion of '*O on **U at 20 MeV/nucleon. Back, B.B.; Wolf, 
K.L.; Mignerey, A.C.; Gelbke, C.K.; Awes, T.C.; Breuer, 
H.; Viola, V.E. Jr.; Dyer, P. (Chemistry Division, Argonne 
National Laboratory, Argonne, Illinois 60439). W-31-109- 
ENG-38. Phys. Rev., C; 22: No. 5, 1927-1944(Nov 1980). 

The reactions induced by 315-MeV '*O ions on *°*U have 
been studied by observing the folding angle between the two fission 
fragments resulting from the sequential fission decay of the target 
residue in coincidence with reaction products ranging from protons 
to '*O ions. A kinematical analysis shows that the emission of light 
particles ( p,d,t,a) plays an important role for both central and pe- 
ripheral reactions. It is concluded that these particles, most likely, 
are emitted during the early stages of the reaction. 


6530 Nuclear Theory 


1600 (DOE/ER/03235—1) Nuclear excitations and re- 
action mechanisms. Progress report, 1 November 1979-30 
September 1980. (Brown Univ., Providence, RI (USA). 
Dept. of Chemistry). 1 Oct 1980. Contract AS02- 
76ER03235. 28p. (COO—3235-88). NTIS, PC A03/MF 
AOl. 





65 PHYSICS RESEARCH 
6530 Nuclear Theory 


Among the topics investigated were the following: photon 
scattering and consistency condition between seagull quadrupole 
terms and the absorption sum rule; Raman scattering to negative- 
parity states; nonlocal terms due to exchange and retardation effects 
in charge-transfer reactions; consistency and meaning of various ap- 
proximate channel coupling array equations; derivation of equations 
used in empirical nuclear reaction analyses; multicluster, n-particle 
scattering theory; converged molecular bound state calculations; 
consistency of approximate channel coupling array equations; deri- 
vations of equations used in empirical nuclear reaction analyses; and 
WKB-type approximation in angular momenta for central poten- 
tials. References to publications are given. 


1601 (LBL—10688, pp 57-59) Giant collective vibra- 
tions as TDHF eigensolutions. Dworzecka, M.; Kan, K.K.; 
Griffin, J.J. (Univ. of Maryland, College Park). Mar 1980. 

From 1. workshop on nuclear dynamics; Tahoe City, CA, 
USA (17 Mar 1980). 

From the continuous periodic spectrum of any TDHF Ha- 
miltonian a discrete spectrum of gauge-invariant, periodic solutions 
can be selected. The gauge-invariant periodic eigensolutions are ap- 
plied to collective vibrations of '*O. The calculations were per- 
formed separately for giant monopole and quadrupole vibrations. 
Trajectories in phase space are shown, and energy differences of 
neighboring states are tabulated. 1 figure, 1 table. (RWR) 


1602 (LBL—10688, pp 113-118) Pion condensation in a 
theory consistent with bulk properties of nuclear matter. 
Glendenning, N.K. (Univ. of California, Berkeley). Mar 
1980. 


From 1. workshop on nuclear dynamics; Tahoe City, CA, 
USA (17 Mar 1980). 

A relativistic field theory of nuclear matter is solved for the 
self-consistent field strengths in the mean-field approximation. The 
theory is constrained to reproduce the bulk properties of nuclear 
matter. It is found that a weak pion condensate is compatible with 
this constraint. At least this is encouraging as concerns the possible 
existence of a new phase of nuclear matter. In contrast, the Lee- 
Wick density isomer is probably not compatible with the properties 
of nuclear matter. 3 figures. 


1603 Effect of the nuclear compressibility coefficient on 
the expansion of compressed nuclear matter. Sierk, A.J.; Nix, 
J.R. (Theoretical Division, Los Alamos Scientific Labora- 
tory, Los Alamos, New Mexico 87545). Phys. Rev., C; 22: 
No. 5, 1920-1926(Nov 1980). 

On the basis of a conventional nonrelativistic fluid-dynamics 
model, we study the expansion of spherically symmetric nuclear 
matter that is initially compressed and excited in head-on collisions 
of equal targets and projectiles at a laboratory bombarding energy 
per nucleon of 250 MeV. We use a new functional form for the nu- 
clear equation of state which has the property that the speed of 
sound approaches the speed of light in the limit of infinite compres- 
sion. For various values of the nuclear compressibility coefficient, 
the fluid-dynamical equations of motion are solved until the matter 
expands to a freezeout density at which fluid dynamics ceases to be 
valid. At this point the remaining thermal energy is superimposed 
in terms of a Maxwell-Boltzmann distribution with appropriate nu- 
clear temperature. For nonzero values of the compressibility coeffi- 
cient ranging from 100 to 400 MeV, the energy distribution at the 
freezeout density of the expanding matter depends slightly upon the 
compressibility coefficient. However, the final-energy distribution 
after thermal folding is independent of the compressibility coeffi- 
cient to within graphical accuracy. For zero compressibility coeffi- 
cient, which corresponds to the expansion of a perfect gas, the 
energy distribution is significantly different from that for nonzero 
compressibility coefficient at the freezeout point, and is slightly dif- 
ferent from that for nonzero compressibility coefficient after ther- 
mal folding. For both zero and nonzero values of the compressibi- 
lity coefficient, the final energy distributions are significantly differ- 
ent from a Maxwell-Boltzmann distribution corresponding to entire- 
ly thermal energy, and are moderately different from the energy 
distribution corresponding to the Siemens-Rasmussen approxima- 
tion. 
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1604 (LBL—10688) Workshop on nuclear dynamics. 
(California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Mar 1980. Contract W-7405-ENG-48. 175p. (CONF- 
800329—). NTIS, PC A08/MF AOI1. 

From 1. workshop on nuclear dynamics; Tahoe City, CA, 
USA (17 Mar 1980). 

A separate abstract was prepared for each of the 28 papers 
in this report. (RWR) 


1605 (LBL—10688, pp 43-47) Reaction theory for a 
nonlinear dynamics: the S-matrix time-dependent Hartree- 
Fock theory. Griffin, J.J.; Dworzecka, M.; Lichtner, P.C.; 
Kan, K.K. (Univ. of Maryland, College Park). Mar 1980. 

From 1. workshop on nuclear dynamics; Tahoe City, CA, 
USA (17 Mar 1980). 

A single-determinantal TDHF reaction theory structurally 
analogous with the S-matrix Schroedinger theory is constructed. It 
involves time averaging in an essential way, displays the interpreta- 
tively crucial properties of asymptoticity and channel specificity, 
and excludes the effects of multichannel spurious cross channel cor- 
relations. 1 figure. 


1606 (LBL—10688, pp 49-55) Time dependent mean 
field approximation to the many-body S-matrix. Alhassid, Y.; 
Koonin, S.E. (W.K. Kellogg Radiation Lab., Pasadena, 
CA). Mar 1980. 

From 1. workshop on nuclear dynamics; Tahoe City, CA, 
USA (17 Mar 1980). 

Time-dependent Hartree-Fock (TDHF) calculations are a 
good description of some inclusive properties of deep inelastic 
heavy-ion collisions. The first steps toward a mean-field theory that 
approximates specific elements of the many-body S matrix are pre- 
sented. A many-body system with pairwise interactions excited by 
an external, time-dependent one-body field is considered. The meth- 
ods are used to solve the forced Lipkin model. The moduli of elas- 
tic and excitation amplitudes are plotted. 3 figures. (RWR) 


1607 (LBL—10688, pp 65-66) One-sided flux of fer- 
mions. Feldmeier, H. (Technische Hochschule Darmstadt, 
Germany). Mar 1980. 

From 1. workshop on nuclear dynamics; Tahoe City, CA, 
USA (17 Mar 1980). 

In the one-body window-friction pricture for inelastic heavy- 
ion collisions the one-sided flux of nucleons passing the window in 
the mean potential plays the role of the frictional form factor. In 
this paper a quantum mechanical operator for the one-sided flux is 
defined. Its expectation value calculated with any given many-body 
wave function yields the number of particles crossing an area ele- 
ment dA vector per unit time in one direction. The quantum one- 
sided flux is compared to the classical one calculated with a uni- 
form momentum distribution up to the Fermi momentum. The 
wave function was taken from a model calculation for a fermion 
gas in a one-dimensional box. | figure. (RWR) 


1608 (LBL—10688, pp 67-72) Model calculation for 
mass dispersion in a fermion gas. Feldmeier, H.; Buck, P. 
(Technische Hochschule Darmstadt, Germany). Mar 1980. 

From 1. workshop on nuclear dynamics; Tahoe City, CA, 
USA (17 Mar 1980). 

To gain better understanding of the mass distribution in 
heavy ion collisions the time-dependent many-body Schroedinger 
equation for a fermion system is solved numerically. The results are 
compared with different approximations. The model consists of an 
infinite square-well potential which contains A = m + ne identical 
fermions in one dimension. The particles interact via a finite-range 
two-body interaction. 3 figures. 


1609 (LBL—10688, pp 73-76) Dynamical simulation of 
heavy-ion collisions. Mathews, G.J. (W.K. Kellogg Radi- 
ation Lab., Pasadena, CA); Randrup, J.; Moretto, L.G. Mar 
1980. 

From 1. workshop on nuclear dynamics; Tahoe City, CA, 
USA (17 Mar 1980). 

An application of transport theory utilizing the method of 
direct dynamical simulation is discussed. Nucleon exchange is al- 
lowed to occur randomly and discretely according to a time-inte- 
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grated probability function. The stochastic evolution of the system 
is then obtained by following a large number of such collisions. 
Some results are shown for **Kr + 1®7Au at 620 MeV and Kr + 
139T_a at 505 MeV. 2 figures. (RWR) 


1610 (LBL—10688, pp 81-84) Quantal dynamics of 
charge equilibration in damped nuclear collisions. Hernandez, 
E.S.; Myers, W.D.; Randrup, J.; Remaud, B. (Univ. of Cali- 
fornia, Berkeley). Mar 1980. 

From 1. workshop on nuclear dynamics; Tahoe City, CA, 
USA (17 Mar 1980). 

The division of charge between the two partners, for a given 
mass asymmetry, is described by use of the isospin component of 
the projectile-like nucleus T = 1/2(N-Z). After a brief description 
of the model, typical results obtained from trajectory calculations 
are shown for the case of 430-MeV “Kr on %Mo. 2 figures. 


(RWR) 


1611 (LBL—10688, pp 85-88) Nucleon emission from a 
localized excited zone in heavy ion reactions. Samaddar, 
S.K.; Sperber, D.; Zielinska-Pfabe, M. (Rensselaer Polytech- 
nic Inst., Troy, NY). Mar 1980. 

From 1. workshop on nuclear dynamics; Tahoe City, CA, 
USA (17 Mar 1980). 

Recently, energy spectra and angular distribution of light 
particles produced in heavy ion reactions, high above the Coulomb 
barrier, have been measured. At high bombarding energies there is 
a component of the spectrum not originating from a fully equili- 
brated system. One way to account for such a component is to 
assume that some of the nucleons are emitted from a hot zone near 
the interface of the touching ions. The assumptions of the theory 
are set forth, and an expression for the nucleon spectrum is derived. 
The calculated energy distribution of neutrons and protons is 
shown for the reaction "*O + '7Au at 315 MeV (along with ex- 
perimental data for protons. Good agreement is obtained for both 
the position of the peak and the slope of the spectra. The double 
differential cross section d?a°/dNdE is also plotted. The calculated 
results underestimate the cross section at forward angles. 3 figures. 
(RWR) 


1612 (LBL—10688, pp 109-112) Scaling phenomenon in 
relativistic nucleus-nucleus collisions. Wong, C.Y. (Oak 
Ridge National Lab., TN); Blankenbecler, R. Mar 1980. 

From 1. workshop on nuclear dynamics; Tahoe City, CA, 
USA (17 Mar 1980). 

New scaling variables for proton and pion production in rel- 
ativistic nucleus-nucleus collisions are introduced which are the 
generalizations of the Feynmann scaling variable. They allow a 
simple description of the cross sections at the forward and back- 
ward angles. 2 figures. 


1613 (LBL— 10688, pp 119-123) Low energy pions and 
density evolution in relativistic nuclear collisions. Cugnon, J.; 
Koonin, S.E. (W.K. Kellogg Radiation Lab., Pasadena, 
CA). Mar 1980. 

From 1. workshop on nuclear dynamics; Tahoe City, CA, 
USA (17 Mar 1980). 

Differences in the 7* and 7 yields at 0° as well as the ob- 
servation of different low energy 7* and 7 spectra in relativistic 
nucleus-nucleus collisions raise the possibility that such data are 
sensitive to the matter density distribution. In a symmetric N = Z 
system, 7*/z™~ differences arise solely from electromagnetic forces 
and reflect, in principle, the properties of the charge distribution 
after the pion is created. Some aspects of a classical calculation of 
these phenomena are discussed. The nuclear collision is pictured as 
a succession of relativistic, on-shell, binary, baryon-baryon colli- 
sions. The evolution of the system is calculated by means of a 
Monte Carlo method. The model is a very successful parameter- 
free description of inclusive cross sections and two-proton correla- 
tions at 800 MeV/A. The matter distribution during the collision 
process and electromagnetic effects on the pion spectrum are exam- 
ined. Calculated invariant 7* cross sections for Ar + Ca — m* + 
X at 1.05 GeV are shown, along with the ratio for the 7~ to 7* 
yield at 0° for Ne + NaF at E/Z = 400 MeV. 3 figures. (RWR) 
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1614 (LBL—10688, pp 131-134) Calculation of nuclear 
masses with a folded-Yukawa single-particle potential and a 
Yukawa-plus-exponential macroscopic model. Moeller, P.; 
Nix, J.R. (Low Alamos Scientific Lab., NM). Mar 1980. 

From 1. workshop on nuclear dynamics; Tahoe City, CA, 
USA (17 Mar 1980). 

The folded-Yukawa single-particle potential and _ the 
Yukawa-plus-exponential macroscopic model are used systematical- 
ly to calculate the ground-state masses of 4023 nuclei ranging from 
OQ to 779112. The ground-state energy is determined by minimiz- 
ing the total potential energy with respect to €2 and € shape co- 
ordinates. An €¢ shape coordinate is also included. The method is 
also used to calculate the fission-barrier heights of 28 nuclei ranging 
from Cd to **Cf within the three-quadratic-surface parameteri- 
zation. The improved agreement between the calculated and experi- 
mental fission-barrier heights and ground-state masses for the pres- 
ent formula arises primarily because of a smaller surface-asymmetry 
constant and an A° term. 2 figures. (RWR) 


1615 (LBL—10688, pp 145-148) Pions in the statistical 
picture of high-energy heavy-ion collisions. Knoll, J.; Bohr- 
mann, S. (Univ. of California, Berkeley). Mar 1980. 

From 1. workshop on nuclear dynamics; Tahoe City, CA, 
USA (17 Mar 1980). 

The extent to which finite particle-number effects are impor- 
tant with respect to inclusive pion spectra is examined. The statisti- 
cal model of high-energy heavy-ion collisions was extended to in- 
clude the production of pions. This model was used to calculate 
various pion spectra. For reasons of comparison the same data were 
calculated in a firestreak-simulation by going to the bulk limit for 
each ensemble. The pion yields are overestimated by a factor of 
about two. The apparent scaling features of pion spectra in forward 
direction seem to be kinematical effects. In backward direction pion 
spectra obviously do not scale. The correct treatment of kinematics 
by the statistical model (solid line, Fig. 5) is impressively demon- 
strated by the comparison to pion spectra all the way up to the kin- 
ematical limit. It is concluded that, in all cases where kinematical 
limits are approached, finite particle number effects play an impor- 
tant role. 5 figures. (RWR) 


1616 Geometrical aspects of relativistic nuclear colli- 
sions. Cecil, G.; Das Gupta, S.; Myers, W.D. (Department 
of Physics, McGill University, Montreal, Quebec H3A 2T8, 
Canada). Phys. Rev., C; 22: No. 5, 2018-2023(Nov 1980). 

The geometrical component common to many nuclear colli- 
sional models is reformulated to permit analytical calculation of ex- 
perimental observables. Nuclear diffuseness is easily incorporated. 
As an application, the firestreak model is used to explore the effect 
of diffuseness on triton and deuteron spectra in relativistic heavy 
ion collisions. In light colliding systems, the peripheral regions con- 
tain insufficient nuclear material to form composites, and must be 
excluded. The density cutoff obtained for C on C at 800 MeV/A 
yields a minimum tube cross section of 3.8 fm’, consistent with the 
nucleon-nucleon cross section. 


1617 Hypernuclear physics with pions. Dover, C.B.; 
Ludeking, L.; Walker, G.E. (Brookhaven National Labora- 
tory, Upton, New York 11973). DE-AC02-76-CH00016. 
Phys. Rev., C; 22: No. 5, 2073-2093(Nov 1980). 

We investigate the possibility of producing hypernuclei with 
energetic pion beams via the (7*, K*) reaction. Due to the high 
momentum transfer involved (q~300 MeV/c), even in the forward 
direction, the (7*, K*) reaction preferentially populates high-spin 
natural parity configurations obtained by coupling a A particle to a 
neutron hole. We present differential cross section calculations uti- 
lizing the plane-wave approximation (PWA), the distorted-wave 
impulse approximation (DWIA) using fully distorted-waves, and 
the eikonal approximation (EIK) to approximate distortion effects. 
The DWIA and EIK results are in agreement, and lead to cross 
sections typically a factor of 5 —10 lower than the PWA results, 
due to absorptive effects. Cross sections of 5 —20 pub/sr at 0° are 
obtained in the DWIA for high-spin natural-parity “stretched con- 
figurations,” for example (/sub A/d/sub 3/2,5/2/x/sub n/ f/sub 7/ 
2/-")s- or (/sub A/f/sub 5/2,7/2/x /si:b n/ f/sub 7/2/-")g+ in / 
sub A/**/Ca, for pion lab momentum p/sub 7/ in the range 1.02— 
1.1 GeV/c, where the elementary cross section for K* n—+7r* A has 
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its peak values. The cross sections for the population of the natural- 
parity ground-state levels (/sub A/S/sub 1/2/x/sub n/1/sub 1/+ 1/2 
~1)/sub J/=1 with closed-shell targets remain above 2 yb/sr at 0° 
for systems lighter than A=w50. The cross sections drop rapidly 
below p/sub 7/=1.02 GeV/c, due to threshold effects. Results are 
presented for the calculated quasielastic (quasifree) continuum back- 
ground for the (7r*, K*) reaction as a function of @/sub lab/ and 
hypernuclear excitation energy. Because of the higher momentum 
transfer the quasielastic background is broader and significantly less 
in magnitude than that obtained in the (K~,7~ ) reaction at 0°. Thus 
it should be possible to measure cross sections of a few jb/sr asso- 
ciated with particle-hole states using existing pion beams in the 1— 
1.5 GeV/c momentum range. 


1618 (LBL—10688, pp 155-158) Non-adiabatic mass pa- 
rameters. Schuette, G. (Los Alamos Scientific Lab., NM). 
Mar 1980. 

From 1. workshop on nuclear dynamics; Tahoe City, CA, 
USA (17 Mar 1980). 

A fissioning nucleus is described by a Hamiltonian consisting 
of the kinetic energy, a single-particle potential, and a pairing force. 
The solution of the time-dependent Schroedinger equation is ob- 
tained for a nucleus starting in the BCS ground state. It is conclud- 
ed that the coupling causing pseudocrossing does not contribute to 
the collective kinetic energy or the mass parameter; it gives rise 
only to intrinsic excitation. (RWR) 


1619 Barrier penetration and spontaneous fission in the 
time-dependent mean-field approximation. Levit, S.; Negele, 
J.W.; Paltiel, Z. (Center for Theoretical Physics, Labora- 
tory for Nuclear Science and Department of Physics, Mas- 
sachusetts Institute of Technology, Cambridge, Massachu- 
setts 02139). DE-AC02-76ERO-3069. Phys. Rev., C; 22: No. 
5, 1979-1995(Nov 1980). 

A mean-field theory is obtained for the spontaneous decay of 
unstable nuclei by applying the stationary-phase approximation to a 
functional integral expression for Tr(H-E)~*. The method is applied 
first to the lifetime of a metastable state in one-dimensional quan- 
tum mechanics and subsequently generalized to many-fermion sys- 
tems. Solutions to the resulting nonlinear self-consistent field equa- 
tions are presented for a self-bound, saturating many-body system 
of fermions in one spatial dimension. 


1620 (DOE/TIC—11287) Application of the shell model 
to nuclear spectroscopy. McGrory, J.B. (Oak Ridge National 
Lab., TN (USA)). 1980. Contract W-7405-ENG-26. 32p. 
NTIS, PC A03/MF AOl1. 

An overview is given of existing nuclear shell model tech- 
nology, along with an indication of how well nuclear phenomena 
are described by the nuclear shell model and possible future direc- 
tions of the field. Some truncation methods that might be useful in 
extending the domain of applicability of the shell model to higher 
major shells are discussed; the concept of cluster coupling is con- 
sidered at some length. Then results of shell-model calculations 
(energy levels and wave functions) are given for Ne, Mg, **Si, 
56Fe, **Fe, and Fe; energy levels only are exhibited for Pt, 
204Pb, Po, Po, **Rn, 7°Po, and *7Rn. 8 figures, 7 tables. 
(RWR) 


1621 (UCID—18820) Lund computer codes for the cal- 
culation of nuclear single-particle levels and total potential 
energies as functions of nuclear shape: a brief description. 
Moeller, P. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Sep 1980. Contract W-7405-ENG-48. 19p. 
NTIS, PC A02/MF AOI. 

The input parameters for a set of codes that calculate nucle- 
ar single-particle levels and total potential energies as functions of 
shape are discussed. These codes were developed in Lund. In the 
codes, the macroscopic-microscopic method is used to calculate the 
total energy. The single-particle potential is a modified-oscillator 
potential. The macroscopic energy is calculated for both a liquid 
drop model and the droplet model. Mass-asymmetric and axially (y) 
asymmetric shapes may be studied by use of these codes. 
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6540 Radiation And Shielding Physics 


1622 (DOE/ER/06027—2) Research on atomic and mo- 
lecular physics. Progress report 1 September 1979-30 Novem- 
ber 1980. Shafroth, S.M. (North Carolina Univ., Chapel Hill 
(USA)). 1980. Contract AS05-780R06027. 22p. NTIS, PC 
A02/MF AOI. 

Research areas reviewed include: target thickness effects and 
radiative electron capture; high resolution x-ray experiments; di- 
electric recombination; resonant Auger electrons; and equipment 
development of a sputter ion source, a parallel plate 30° Auger 
electron spectrometer, and a target chamber. (GHT) 


1623 (UWFDM—350) High-density equation of state 
for helium and its application to bubbles in solids. Wolfer, 
W.G. (Wisconsin Univ., Madison (USA). Dept. of Nuclear 
Engineering). Jun 1980. Contract AS02-78ER04861. 20p. 
(CONF-800609—14). NTIS, PC A02/MF AOl1. 

From 10. international symposium on effects of radiation on 
materials; Savannah, GA, USA (3 Jun 1980). 

Helium, produced by transmutations or injected, causes 
bubble formation in solids at elevated temperatures. For small bub- 
bles, the gas pressure required to balance the surface tension 
reaches values which far exceed those obtainable in experiments to 
measure the equation of state for helium gas. Therefore, empirical 
gas laws cannot be considered applicable to the fluid-like densities 
existing in small bubbles. In order to remedy this situation, an equa- 
tion of state for helium was developed from the theory of the liquid 
state. At very low densities, this theoretically derived equation of 
state agrees with experimental results. For high densities, however, 
gas pressures are predicted which are significantly higher than 
those derived from the ideal gas law, but also significantly lower 
than pressures obtained with the van der Waals law. When applied 
to equilibrium bubbles in sclids, it is found that the high-density 
equation of state leads to less bubble swelling than the van der 
Waals law, but more than the ideal gas law. Furthermore, the 
number of helium atoms in equilibrium bubbles is nearly independ- 
ent of temperature. 


1624 Method for manufacture of neutron absorbing arti- 
cles. Owens, D. (to Carborundum Co The). US Patent 
4,213,883. 22 Jul 1980. Filed date 30 Dec 1977. vp. 

A one-step curing method for the manufacture of a neutron 
absorbing article which comprises irreversibly curing, in desired ar- 
ticle form, a form-retaining mixture of boron carbide particles, cur- 
able phenolic resin in solid state and in particula te form and a 
minor proportion of a liquid medium, which boils at a temperature 
below 200*c., at an elevated temperature so as to obtain bonding of 
the irreversibly cured phenolic polymer resulting to the boron car- 
bide particles and production of the neutron absorbing article in de- 
sired form. 


1625 (LA-UR—80-2702) Systematics of S- and P-wave 
radiation widths. Moore, M.S. (Los Alamos Scientific Lab., 
NM (USA)). [nd]. Contract W-7405-ENG-36. 1lp. (CONF- 
800979—5). NTIS, PC A02/MF AO1. 

From Workshop on nuclear data evaluation methods and 
procedures; Upton, NY, USA (22 Sep 1980). 

The question of calculating differences in s- and p-wave radi- 
ation widths as a valid evaluation tool is explored. A purely statisti- 
cal approach such as that provided by the Brink-Axel formula de- 
pends upon two factors: 1) an adequate description of the giant 
dipole resonance shape at energies well below the resonance, and 2) 
an adequate description of the level densities between the ground 
state and the excitation of the compound nucleus near the neutron 
separation energy. Some success has been obtained in certain re- 
gions of the periodic table with this simple approach, e.g., in the 
actinides where all nuclei exhibit similar rigid permanent deforma- 
tions. However, if the method is to be used as a general evaluation 
procedure throughout the periodic table and particularly in regions 
where the radiative transition probabilities are enhanced by direct 
processes, it appears that much more nuclear structure information 
needs to be incorporated into the calculations. 
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1626 (LA-UR—80-2707) Prompt fission neutron spectra 
and anti vp. Madland, D.G. (Los Alamos Scientific Lab., 
NM (USA)). a Contract W-7405-ENG-36. 26p. (CONF- 
800979—6). NTIS, PC A03/MF AO1. 

From Workshop on nuclear data evaluation methods and 
procedures; Upton, NY, USA (22 Sep 1980). 

Methods used to obtain the evaluated prompt fisson neutron 
spectrum N(E) and the average prompt neutron multiplicity anti v/ 
sub p/ are reviewed. The relative influence of experimental data; 
interpolated, extrapolated, and fitted experimenta! data; systematics; 
and nuclear theory are considered for the cases where (a) abundant 
experimental data exist, (b) some experimental data exist, and (c) no 
experimental data exist. The Maxwellian and Watt distributions, and 
the determination of the parameters of these distributions by data 
fitting, are described and compared to recent new theoretical work 
on the calculation of N(E). Similarly, various expressions for anti 
y/sub p/ that have been obtained by data fitting and systematics 
are described and compared to recent new theoretical work. Com- 
plications in the evaluation of N(E) and anti y/sub p/ due to the 
onset of multiple-chance fission and the interrelationships between 
N(E), anti yA/sub p/ and the multiple-chance fission cross section 
are discussed using the example of the fission of **°U. Some statis- 
tics and comments are given on the evaluations of N(E) and anti y/ 
sub p/ contained in ENDF/B-V, and a number of concluding rec- 
ommendations are made for future evaluation work. 


6550 Medical Physics 


1627 (CONF-801082—1) Development of mathematical 
pediatric phantoms for internal dose calculations: designs, 
limitations, and prospects. Cristy, M. (Oak Ridge National 
Lab., TN (USA)). 1980. Contract W-7405-ENG-26. 37p. 
NTIS, PC A03/MF AOl. 

From ORAU radiopharmaceutical dosimetry symposium; 
Oak Ridge, TN, USA (6 Oct 1980). 

athematical phantoms of the human body at various ages 

are employed with Monte Carlo radiation transport codes for cal- 
culation of photon specific absorbed fractions. The author has de- 
veloped a pediatric phantom series based on the design of the adult 
phantom, but with explicit equations for each organ so that organ 
sizes and marrow distributions could be assigned properly. Since 
the phantoms comprise simple geometric shapes, predictive dose ca- 
pability is limited when geometry is critical to the calculation. 
Hence, there is a demand for better phantom design in situations 
where geometry is critical, such as for external irradiation or for 
internal emitters with low energy photons. Recent advances in 
computerized axial tomography (CAT) present the potential for 
derivation of anatomical information, which is so critical to devel- 
opment of phantoms, and ongoing developmental work on compuer 
architecture to handle large arrays for Monte Carlo calculations 
should make complex-geometry dose calculations economically fea- 
sible within this decade. 


6560 Solid State Physics 


REFER ALSO TO CITATION(S) 427, 431 


1628 (DOE/ER/01198—1322) Theory of multi-electron 
recoil effects on x-ray lineshapes of metals. Dow, J.D.; 
Swarts, C.A.; Bowen, M.A.; Mehreteab, E.; Satpathy, S.S. 
(Illinois Univ., Urbana (USA)). 1980. Contract AC02- 
76ERO1198. 4p. (CONF-800859—6). NTIS, PC A02/MF 
AOl. 

From International conference on x-ray processes and inner- 
shell ionization; Stirling, UK (25 Aug 1980). 

Within the change of self-consistent field approximation, x- 
ray spectra can be considerably richer in many-electron phenomena 
than once suspected. With the finite number of electrons method, 
these spectra can be evaluated for realistic electron-hole interac- 
tions in free electron metals. Preliminary results indicate that metals 
with band structure can also be treated this way. However, theories 
of final-state interactions in metals await the reliable determinations 
of the screened potential of a core hole in a metal and realistic ava- 
luation of the effects of electron-electron interactions. (GHT) 


(DOE/ER/01198—1323) Theory of core excitons. 

Dow, J.D.; Hjalmarson, H.P.; Sankey, O.F.; Allen, R.E.; 

Buettner, H. (Illinois Univ., Urbana (USA)). 1980. Contract 

er 4p. (CONF-800859—5). NTIS, PC A02/ 
AOl. 

From International conference on x-ray processes and inner- 
shell ionization; Stirling, UK (25 Aug 1980). 

The observation of core excitons with binding energies much 
larger than those of the valence excitons in the same material has 
posed a long-standing theoretical problem. A proposed solution to 
this problem is presented, and Frenkel excitons and Wannier exci- 
tons are shown to coexist naturally in a single material. (GHT) 


1630 (LA—8567-MS) Melting under shock compression. 
Bennett, B.I. (Los Alamos Scientific Lab., NM (USA)). Oct 
1980. Contract W-7405-ENG-36. 10p. NTIS, PC A02/MF 
AOl. 

A simple model, using experimentally measured shock and 
particle velocities, is applied to the Lindemann melting formula to 
predict the density, temperature, and pressure at which a material 
will melt when shocked from room temperature and zero pressure 
initial conditions. 


1631 (SAND—80-1230C) Electron paramagnetic reso- 
nance of material properties and processes. Brower, K.L. 
(Sandia National Labs., Albuquerque, NM (USA)). 1980. 
Contract AC04-76DP00789. 23p. (CONF-801124—2). 
NTIS, PC A02/MF AOl1. 

From 3. annual meeting of the Materials Research Society; 
Boston, MA, USA (17 Nov 1980). 

This paper demonstrates, primarily for the non-specialist and 
within the context of new and recent achievements, the diagnostic 
value of electron paramagnetic resonance (EPR) in the study of 
material properties and processes. I have selected three EPR stud- 
ies which demonstrate the elegance and uniqueness of EPR in 
atomic defect studies and exemplify unusual achievements through 
the use of new techniques for material measurement and prepara- 
tion. A brief introduction into the origin, interaction, and detection 
of unpaired electrons is included. 


1632 Hole burning, softon—phonon scattering and 
anomalously fast dephasing of impurity electronic transitions 
in glasses. Hayes, J.M.; Stout, R.P.; Small, G.J. (Ames Lab- 
oratory-USDOE and Department of Chemistry, Iowa State 
University, Ames, Iowa 50011). J. Chem. Phys.; 73: No. 8, 
4129-4131(15 Oct 1980). 

Solid state persistent hole burning data for impurity mole- 
cules embedded in glasses are presented which show that the pure 
dephasing associated with the impurity electronic transition is 
orders of magnitude faster than found in crystalline host media. 
This anomalously fast dephasing is explained in terms of a new 
theory which takes into account the two-level systems structure of 
glasses and softon—phonon scattering involving very low frequen- 
cy phonons. As a result, the high temperature limit for the scatter- 
ing where the dephasing frequency is linear in T occurs at tempera- 
tures of only a few Kelvin. 


1633 Time development of the spectral redistribution in 
disordered systems with a Lorentzian transfer rate: Theoreti- 
cal models and a Monte Carlo study. Lyo, S.K. (Sandia Lab- 
oratories, Albuquerque, New Mexico 87185). Phys. Rev., B: 
Condens. Matter; 22: No. 8, 3616-3623(15 Oct 1980). 

The time-dependent spectral redistribution in fluorescence 
line narrowing in an inhomogeneously broadened system is investi- 
gated by means of simple theoretical models and Monte Carlo cal- 
culations. The two-site phonon-assisted energy transfer rate is as- 
sumed to be site-symmetric and a Lorentzian function of energy 
mismatch. For the Monte Carlo calculations initial excitations are 
made at the wing, shoulder, and center of the inhomogeneously 
broadened Gaussian band. For the wing excitation it is argued that, 
because of the above Lorentzian factor, the intensity in the initial 
site of excitation decays with a much smaller back-transfer rate 
than for the center excitation, simplifying the theoretical treatment. 
This effect is demonstrated by the Munte Carlo study. A refine- 
ment of this model is developed for a general situation, and its pre- 
dictions are compared with the Monte Carlo results. 
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1634 Local field at an irradiated adatom on jellium: 
exact microscopic results. Feibelman, P.J. (Sandia Laborato- 
ries, Albuquerque, New Mexico 87185). DE-AC04-76- 
DP00789. Phys. Rev., B: Condens. Matter; 22: No. 8, 3654- 
3668(15 Oct 1980). 

The first microscopic correction to the image theory of the 
local field at an irradiated adatom has been calculated in the limit 
that the adatom is far from a jellium surface. The result of the cal- 
culation is the frequency-dependent position of the effective image 
plane in terms of the properties of semi-infinite jellium. The image 
plane position is found to be a complex number, reflecting the fact 
that the response of the surface electrons is lossy. Numerical calcu- 
lations for r/sub s/=2 jellium suggest that the imaginary compo- 
nent of the image plane position is large enough to prevent large 
image enhancement of the local field at an adatom, casting doubt 
on the idea that such enhancement is responsible for the recently 
observed surface-enhanced Raman effect 


1635 Finite-sum approximations to cubic Brillouin-zone 
integrals. Folland, N.O. (University of California, Lawrence 
Livermore Laboratory, Livermore, California 94550). W- 
7405-ENG-48. Phys. Rev., B: Condens. Matter; 22: No. 8, 
3669-3677(15 Oct 1980). 

Techniques are given for representing a periodic function of 
cubic symmetry in terms of a sum over a finite set of orthogonal 
functions. General results for cubic lattices are tabulated in a form 
convenient for use in computation. The accuracy of an approxima- 
tion may be improved systematically by augmenting an approxi- 
mate set of points. The special points of Chadi and Cohen occur as 
a case in which the periodic function is evaluated at a sublattice of 
points. Other sublattices may also be used. Such sets of points are 
found to be in the spirit of the original Baldereschi special points 
because certain orthogonal functions in the expansion are identical- 
ly zero for all sublattice points. 


1636 Analytical structure of the wave-number-dependent 
susceptibility of many-fermion systems at low temperature 


and long wavelength. II. Geldart, D.J.W.; Rasolt, M. (De- 
partment of Physics, Dalhousie University, Halifax, Nova 
Scotia B3H 3J5, Canada). W-7405-ENG-26. Phys. Rev., B: 
Condens. Matter; 22: No. 8, 4079-4080(15 Oct 1980). 

It is shown that the nonanalytic structure of the wave- 
number-dependent susceptibility noted by Geldart and Rasolt is not 
removed by including repeated particle-particle scattering. 


1637 Analysis of the effect of pressure on optical spec- 
tra. Slichter, C.P.; Drickamer, H.G. (Department of Phys- 
ics, Materials Research Laboratory, University of Illinois at 
Urbana-Champaign, Urbana, Illinois 61801). EY-76-C-02- 
1198. Phys. Rev., B: Condens. Matter; 22: No. 8, 4097- 
4108(15 Oct 1980). 

Curie, Berry, and Williams have recently published a theory 
of the effect of pressure on the frequency of optical-absorption 
emission lines in solids. They argue that our earlier work (with 
Frank) as well as that by Henry, Schnatterly, and Slichter is 
wrong. In this paper we analyze and compare the methods of cal- 
culation. As we explain, we believe their calculation necessarily 
brings into play a hidden variable needed to specify the state of the 
pressure apparatus. We believe their method causes that variable to 
change in the optical transition, thereby violating the Franck- 
Condon principle. 


6561 Superconductivity 


1638 (AD-A—081046) Steady state and rt properties of 
proximity effect weak links. Final technical report, 1 Apr 
1978-31 Mar 1979. McNamara, R.P.; Mercereau, J.E. (Cali- 
fornia Inst. of Tech., Pasadena (USA)). 20 Dec 1979. 21p. 
NTIS, PC A02/MF AOI. 

A detailed experimental examination of the dc critical super- 
current density, j/sub c/, and the microwave (nonzero voltage) su- 
percurrent, j/sub y/, has been made in proximity effect thin film 
weak links at temperatures above the transition temperature of the 
link material. These results were correlated with measured dimen- 
sional and superconducting parameters of the thin films and the link 
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via a Ginzberg-Landau (GL) formalism. In the steady state, j/sub 
c/, was found to be adequately described by a one dimensional GL 
formalism similar to that of Likharev and Yakobson but with De 
Gennes boundary conditions on the order parameter applied at 
each interface. However, j/sub ./ decreases exponentially with in- 
creasing voltage, and can be interpreted in terms of an interference 
modulation of the induced pair density within the link at the Jo- 
sephson frequency. 


1639 (BNL—28377) Quench behavior of a superconduct- 
ing accelerator magnet. MclInturff, A.D.; Sampson, W.B.; 
Garber, M.; Dahl, P.F. (Brookhaven National Lab., Upton, 
NY (USA)). 1980. Contract AC02-76CH00016. 3p. (CONF- 
800980—9). NTIS, PC A02/MF AOI. 

From Applied superconductivity conference; Santa Fe, NM, 
USA (29 Sep 1980). 

Data are presented on the minimum energy required to 
cause quenches to propagate in an accelerator dipole magnet. The 
amount of stored energy dissipated into the magnet was measured 
as a function of dipole excitation current. This in turn determines 
the maximum coil temperature reached in a given magnet. Quench 
velocities in the longitudinal direction of the conductor were as 
high as 11m/sec. The azimuthal velocities or turn to turn velocities 
were found to be a function of the number of fiberglass layers of 
insulation that the quench had to cross and were on the order of a 
few tens of centimeters/sec. The field shape of a given magnet was 
found to be unchanged for more than 100 quenches. The coil to 
coil connection and inter-coil splice resistances were found to be 
less than a namo-ohm and therefore of litle consequence in the 
cryogenic load considerations. No definitive answers were found on 
how to decrease the rate of training (130 Gauss/Quench average) 
required from 4.OT to 5.1T. 


1640 (BNL—28378) Quench properties of high current 
superconductors. Garber, M.; Sampson, W.B. (Brookhaven 
National Lab., Upton, NY (USA)). 1980. Contract AC02- 
76CH00016. 4p. (CONF-800980—22). NTIS, PC A02/MF 
AOl. 

From Applied superconductivity conference; Santa Fe, NM, 
USA (29 Sep 1980). 

A technique has been developed which allows the simulta- 
neous determination of most of the important parameters of a high 
current superconductor. The critical current, propagation velocity, 
normal state resistivity, magnetoresistance, and enthalpy are deter- 
mined as a function of current and applied field. The measurements 
are made on non-inductive samples which simulate conditions in 
full scale magnets. For wide, braided conductors the propagation 
velocity was found to vary approximately quadratically with cur- 
rent in the 2 to 5 kA region. A number of conductors have been 
tested including some NbsSn braids which have critical currents in 
excess of 10 kA at 5 T, 4.2 K. 


1641 (CONF-800980—17) Effects of potting on training 
and quench propagation in a large stored energy supercon- 
ducting dipole coil. Cox, B.; Garbincius, P.H.; Guerra, J.; 
Mazur, P.O.; Satti, J.A.; Tilles, E.B. (Fermi National Accel- 
erator Lab., Batavia, IL (USA)). Sep 1980. Contract AC02- 
76CHO03000. 5p. NTIS, PC A02/MF AOl1. 

From Applied superconductivity conference; Santa Fe, NM, 
USA (29 Sep 1980). 

A superconducting racetrack dipole coil was constructed to 
compare directly training and quench behavior in potted and non- 
potted coils. The stored energy of this coil was 175 KJoules at the 
conductor's short sample limit of 238 Amp with a peak field on the 
coil of 7.6 Tesla. The outward magnetic forces were restrained by 
rows of tie rods between side plates. Comparisons of training be- 
havior were made for both steel and aluminum tie rods. Helium 
flow was provided by channels in the fiberglass cable tape allowing 
1/4 of the conductor direct access to the helium supply. After 
training the coil to 90% of short sample limit, the tie rods were re- 
laxed and the entire coil was vacuum impregnated with a standard 
clear magnet epoxy. After potting, the previous tie rod preloads 
were re-established. This resulted in a much shallower training 
curve, and required retraining after thermal cycling. The unpotted 
coil showed no evidence of internal quench propagation below 
80% short sample, whereas the potted coil exhibited good quench 
propagation and energy dissipation at all currents, simplifying pro- 
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tection strategies. Fully impregnated coils of this design are not 
practical for thermally cycled magnets designed to operate above 
80% of short sample limit. 


1642 (CONF-800980—20) Protection for low current su- 
perconducting coils wound with insulated strand cable. Satti, 
J. (Fermi National Accelerator Lab., Batavia, IL (USA)). 
be 4 or Contract AC02-76CH03000. 5p. NTIS, PC A02/ 

From Applied superconductivity conference; Santa Fe, NM, 
USA (29 Sep 1980). 

The insulated strand cable concept for winding of low cur- 
rent superconducting coil leads to an ideal quench protection by in- 
duction coupling. A superconducting secondary loop was made 
within a cable of a 6.2 Henry dipole coil. When quenching oc- 
curred, current was induced in the secondary strand above the 
critical value. The normal strand quenched the whole cable due to 
good thermal contact. The secondary loop works as a heater turned 
on as the wire becomes normal throughout the coil. With a well 
spread quench, the energy dissipation density is decreased thus pre- 
venting local burnout. The mechanism is possible because of close 
coupling that is present in the insulated cable as in bifilar winding. 
For the coil tested a 12 strand cable was used, thus a favorable 11 
to 1 turn ratio was obtained for the primary to secondary. The su- 
perconductor in the secondary had a lower resistance until the 
critical current was achieved. A theoretical explanation is described 
for a simplified circuit. Test on the dipole coil with four individual 
shells showed that the one shell protected with the induced cou- 
pling heater always had a more rapid reduction of current. The in- 
duced coupling heater tested and explained in this paper works 
automatically and does not rely on mechanical or electrical devices. 
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1643 Variational principles for particles and fields in 
Heisenberg matrix mechanics. Klein, A.; Li, C.T.; Vassanji, 
M. (Department of Physics, University of Pennsylvania, 
Philadelphia, Pennsylvania 19104). EY-76-C-02-3071. J. 
Math. Phys. (N.Y.); 21: No. 10, 2521-2527(Oct 1980). 

For many years we have advocated a form of quantum me- 
chanics based on the application of sum rule methods (complete- 
ness) to the equations of motion and to the commutation relations, 
ie., to Heisenberg matrix mechanics. Sporadically we have dis- 
cussed or alluded to a variational foundation for this method. In 
this paper we present a series of variational principles applicable to 
a range of systems from one-dimensional quantum mechanics to 
quantum fields. The common thread is that the stationary quantity 
is the trace of the Hamiltonian over Hilbert space (or over a sub- 
space of interest in an approximation) expressed as a functional of 
matrix elements of the elementary operators of the theory. These 
parameters are constrained by the kinematical relations of the 
theory introduced by the method of Lagrange multipliers. For the 
field theories, variational principles in which matrix elements of the 
density operators are chosen as fundamental are also developed. A 
qualitative discussion of applications is presented. 


1644 (DOE/ER/03992—417) Soft-group-manifold struc- 
ture of supergravity, and the proof of unitarity. Thierry- 
Mieg, J.; Ne’eman, Y. (Texas Univ., Austin (USA). Center 
for Particle Theory). 1979. Contract AS05-76ER03992. 13p. 
NTIS, PC A02/MF AO1. 

The Soft Group Manifold (SGM) method of gauging a non- 
internal group is reviewed. Applications to three different versions 
of Extended Supergravity are presented. Then the geometric identi- 
fication of the ghost fields and BRS equations, another aspect of 
the Group Manifold method, is summarized. The results are applied 
to Supergravity, and a completion of the proof of Unitarity of Ster- 
man, Townsend, and Van Nieuwenhuizen is provided. 3 figures. 


1645 Superluminal transformations in complex Min- 
kowski spaces. Ramon, C.; Rauscher, E.A. (Cardiology Di- 
vision, Institute of Science Laboratory, The Children’s Or- 
thopedic Hospital and Medical Center, Seattle, Washing- 
ton). W-7405-ENG-48. Found. Phys.; 10: No. 7, 661-669(Aug 
1980). 
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We calculate the mixing of real and imaginary components 
of space and time under the influence of superluminal boots in the x 
direction. A unique mixing is determined for this superluminal Lo- 
rentz transformation when we consider the symmetry properties af- 
forded by the inclusion of three temporal directions. Superluminal 
transformations in complex six-dimensional space exhibit unique ta- 
chyonic connections which have both remote and local space— 
time event connections. 


1646 Scattering from a random surface. Abarbanel, 
H.D.I. (Lawrence Berkeley Laboratory, University of Cali- 
fornia, Berkeley, California 94720). J. Acoust. Soc. Am.; 68: 
No. 5, 1459-1466(Nov 1980). 

We give a formulation of the problem of propagation of 
scalar waves over a random surface. By a judicious choice of varia- 
bles we are able to show that this situation is equivalent to propaga- 
tion of these waves through a medium of random fluctuations with 
fluctuating source and receiver. The wave equation in the new co- 
ordinates has an additional term, the fluctuation operator, which 
depends on derivatives of the surface in space and time. An expan- 
sion in the fluctuation operator is given which guarantees the de- 
sired boundary conditions at every order. We treat both the cases 
where the surface is time dependent, such as the sea surface, or 
fixed in time. Also discussed is the situation where the source and 
receiver lie between the random surface and another, possibly also 
random, surface. In detail we consider acoustic waves for which 
the surfaces are pressure release. The method is directly applicable 
to electromagnetic waves and other boundary conditions. 


1647 Mode properties and dispersion for two optical 
fiber-index profiles by the propagating beam method. Feit, 
M.D.; Fleck, J.A. Jr. (University of California, Lawrence 
Livermore Laboratory, Livermore, California 94550). W- 
7405-ENG-48. Appl. Opt; 19: No. 18, 3140-3150(15 Sep 
1980). 

The propagating beam method generates solutions for the 
electric field in a graded-index optical fiber that emphasize beam 
characteristics rather than modal properties. Through Fourier anal- 
ysis with respect to axial distance z, these solutions can be made to 
yield such mode properties as the propagation constants B/sub n/, 
the mode group delays partialB/sub n//partialw, and the mode ei- 
genfunctions. The propagating beam method has been applied to a 
detailed study of two index profiles with finite thickness cladding: 
an axisymmetric power-law (a= 1.85) profile both without and with 
an on-axis dip. In nine successive computer runs, eighty-five and 
eighty-four bound or guided modes were excited and characterized 
for the two respective profiles. The mode group delays near cutoff 
for both profiles show large deviation from those derived with the 
WKB method. In addition, sets of almost degenerate modes near 
cutoff show large differences in group delay. Modes with low azi- 
muthal quantum number are strongly perturbed by the central dip. 
It is found that rms pulse dispersion is quite sensitive to the inclu- 
sion or exclusion of modes near cutoff, but that frequency response 
bandwidth is not. This leads to the conclusion that fiber bandwidth 
cannot be accurately inferred from rms pulse dispersion and may 
explain why broadband multimode fibers exist dispite strong pertur- 
bation of the modes near cutoff. 


1648 Fourier Bessel transform method for efficiently 
calculating the magnetic field of solenoids. Nachamkin, J.; 
Maggiore, C.J. (Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico). W7405-ENG-36. J. Comput. Phys.; 
37: No. 1, 41-55(Aug 1980). 

A numerical procedure for calculating the magnetic field of 
a selenoid is derived. Based on the properties of Bessel functions, 
the procedure is shown to be convergent everywhere, including 
within the windings of the solenoid. The most critical part of the 
procedure is detailed in the main text. A simple method is used to 
ensure numerical significance while allowing economical computa- 
tional times. In the appendix the procedure is generalized to univer- 
sal convergence ty appropriate partitioning of the solenoid wind- 


ings. 
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1649 Eigenvalue correction estimates for the one-dimen- 
sional Schroedinger equation. Talman, J.D. (Department of 
Applied Mathematics and Physics and Centre for Chemical 
Physics, University of Western Ontario, London, Ontario 
N6A 5B9, Canada). EY-76-S-05-3798. J. Comput. Phys.; 37: 
No. 1, 19-40(Aug 1980). 

The problem of solving the Schroedinger equation and the 
more general Sturm—Liouville problem in the finite-difference ap- 
proximation is considered with emphasis on the question of where 
to match inward and outward solutions. It is shown that the deter- 
mination of the matching point is a variational problem. A modifi- 
cation of the usual energy correction method in which previously 
calculated eigenfunctions are projected out of the trial solution is 
described. An iterative scheme which should determine all eigenva- 
lues below some prescribed upper limit is proposed, and its applica- 
tion in two sample cases is discussed. 


1650 Existence, computation, and number of solutions of 
periodic parabolic problems. Steuerwalt, M. (Los Alamos 
Scientific Lab., NM). Contract W-7405-ENG-36. SIAM J. 
Numer. Anal.; 16: No. 3, 402-420(Jun 1979). 

A new proof is given of the existence of periodic solutions 
of parabolic problems and sytems of ordinary differential equations 
satisfying a comparison lemma by constructing a fixed point of an 
associated operator. The construction may be computationally inef- 
ficient; thus it is proved that Newton's method is applicable. The 
arguments also yield results about the number of periodic solutions. 
3 tables. 
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1651 (DOE/ER/53092—T2) Wave heating models for 
ion-cyclotron heating in EBT-S. Sperling, J.L. (JAYCOR, 
Del Mar, CA (USA)). 19 May 1980. Contract AC03- 
80ER53092. 32p. NTIS, PC A03/MF AO1. 

Wave heating of ELMO BUMPY TORUS-SCALE (EBT-S) 
in the ion-cyclotron range of frequencies will be strongly influ- 
enced by the geometry of the plasma. In particular, the short finite 
length of the mirror sections means that the electron bounce fre- 
quency is of comparable magnitude to the ion-cyclotron frequency. 
Consequently, the bouncing motion of trapped particles impacts the 
electron absorption of wave energy. Furthermore, the varying mag- 
netic field strength along magnetic field lines influences the ion-cy- 
clotron absorption of waves because the ion-cyclotron resonance 
conditions are satisfied only at discrete points along the field lines. 
Expressions are given for trapped and passing electron absorption 
as well as ion-cyclotron absorption. A numerical example is also 
discussed. 


1652 (DOE/ET/53051—10) Lower hybrid heating asso- 
ciated with mode conversion on the Wisconsin toroidal octu- 
pole. Owens, T.L.; Scharer, J.E. (Wisconsin Univ., Madison 
(USA)). Sep 1980. Contract AS02-76ET53051. 39p. NTIS, 
PC A03/MF AOl1. 

Wave heating experiments and wave propagation measure- 
ments in the lower hybrid range of frequencies are described. A T 
antenna launches up to 40 kW of wave power at 140 MHz with 
better than 95% coupling efficiency. Ion temperature increases of 
AT/sub i/ = 37 eV are measured with AT/sub parallel//T/sub io/ 
= 12. Ion heating is strongly localized near the lower hybrid turn- 
ing point for a peak value of (k/sub parallel//w)(KT/sub i//m/sub 
e/)/sup 1/2/ = 0.3 corresponding to an upshifted k/sub parallel/ 
spectrum. Wavelength measurements indicate that the upshift in k/ 
sub parallel/ occurs in the interior of the plasma. Other wave mea- 
surements show the existence of a large amplitude weakly damped 
fast wave component in addition to the slow wave. 


1653 (PPPL—1713) Ion cyclotron heating of plasmas 
with two-ion components. Yoshikawa, S. (Princeton Univ., 
NJ (USA). Plasma Physics Lab.). Oct 1980. Contract 
AM02-76CH03073. 15p. NTIS, PC A02/MF AOl1. 
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The explanation of observed ion cyclotron heating in PLT 
was tried using cold wave theory. The theory allowing for mode 
conversion and/or tunneling effects explains the observed plasma 
heating. 


1654 (UCRL—84233) Buildup studies of a tandem 
mirror reactor with inboard thermal barriers. Gryczkowski, 
G.E.; Gilmore, J.M. (California Univ., Livermore (USA). 
Lawrence Livermore National Lab.). 9 Oct 1980. Contract 
W-7405-ENG-48. 10p. (CONF-801011—13). NTIS, PC 
A02/MF AOl1. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

The build-up and quasi-steady state phases of the operation 
of the tandem mirror experiment, TMX, and of a tandem mirror 
machine with inboard thermal barriers, MFTF-B, have been simu- 
lated using a fluid model of the central cell and plug plasmas. The 
fluid model incorporates classical radial transport, three-dimensional 
cold gas transport in cylindrical geometry, and neutral beam trans- 
port corrected for finite-Larmor-orbit effects in both the central 
cell and yin yang end plugs. 


1655 Vortex formation during radio frequency heating 
of plasma. Motley, R.W. (Princeton University, Princeton, 
New Jersey 08544). DE-AC02-76-CH03073. Phys. Fluids; 
23: No. 10, 2050-2060(Oct 1980). 

Experiments on a test plasma show that the linear theory of 
waveguide coupling to slow plasma waves begins to break down if 
the rf power flux exceeds approximately 30 W/cm? Probe mea- 
surements reveal that within 30 sec, an undulation appears in the 
surface plasma near the mouth of the twin waveguide. This surface 
readjustment is part of a vortex, or off-center convective cell, 
driven by asymmetric rf heating of the plasma column. 


1656 Axial laser heating of three meter theta pinch 
plasma columns. Hoffman, A.L.; Lowenthal, D.D. (Math- 
ematical Sciences Northwest, Inc., Bellevue, Washington 
98004). DE-AC06-78ET53027. Phys. Fluids; 23: No. 10, 
2066-2075(Oct 1980). 

A 3 m long plasma column formed and confined by a fast 
rising solenoidal field was irradiated from one end by a powerful 
pulsed CO, laser. It was found that beam trapping density minima 
could be maintained for the length of the laser pulse if the plasma 
diameter exceeded about 1.5 cm. The erosion of the density mini- 
mum was governed by classical diffusion processes. Three meter 
long plasmas in 2.6 cm bore plasma tubes could be fairly uniformly 
heated by 3.0 kJ of CO, laser irradiation. Best results were obtained 
when heating began before or during the theta pinch implosion 
phase and the plasma fill pressure exceeded 1.0 Torr He. Plasma 
line energies of about 1 kJ/m could be obtained in a magnetic field 
rising to 6 T in 4.7 psec. 


1657 Study of turbulent heating effects in the high beta 
tokamak Torus II. Georgiou, G.E.; Marshall, T.C.; Weber, 
P.G. (Plasma Laboratory, Columbia University, New York, 
New York 10027). EY-76-S-02-2456. Phys. Fluids; 23: No. 
10, 2085-2094(Oct 1980). 

Torus II is a rectangular cross section, high beta tokamak 
which has a glass vacuum vessel (aspect ratio of 3.5) filled with 12 
mTorr helium. The plasma is heated by turbulent poloidal skin cur- 
rents, induced by a fast (tau/sub r/=1.7 psec) reversal of the toroi- 
dal field which converts a toroidal Z pinch plasma into a tokamak 
plasma. By using the broadening of He II 4686 A and impurity 
lines, it is found that strong turbulence (E< or =30 kV/cm micro- 
scopic fields at frequency < or =w/sub p/i=x3 x 10’ rad/sec) is 
induced during the heating phase. The turbulent E fields maximize 
in the region of maximum induced poloidal skin current (apartialB/ 
sub phi//partialr). The resulting high beta tokamak plasma, with 
<B>/sub v/xl0% and n/sub e/=x10'* cm™%, has an initially 
peaked radial temperature profile with T/sub i/a180 eV at the 
plasma center. A few microseconds later, the He II-determined ion 
temperature becomes nearly spatially flat at T/sub i/a75 eV, and 
then decreases slowly in time. Impurity ion lines indicated a tem- 
perature approximately 100 eV greater than He II. All line profiles 
indicated a poloidal circulation with E/sub r/ x B/sub phi/ charac- 
teristics and E/sub r/x100 V/cm radially inward. The spectros- 
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copy was done in the visible region using a six channel polychro- 
meter having a 0.2 A resolution, which is capable of radial scans of 
the plasma. The details of turbulent heating derived from the analy- 
sis of ion line profiles are presented. 


1658 Computer simulation of trapped-electron modes in 
tokamaks. Crystal, T.L.; Denavit, J. (Department of Me- 
chanical and Nuclear Engineering, Northern University, 
Evanston, Illinois 60201). EY-76-S-02.2200. J. Comput. 
Phys.; 37: No. 2, 151-170(Sep 1980). 

This paper presents a numerical method for solving in time 
the linearized drift-kinetic equation in toroidal geometry, in the 
local approximation; collisions are represented using a Lorentz 
model for pitch-angle diffusion. This method is applicable to com- 
puter simulations of dissipative trapped-electron modes in tokamaks, 
including the effects of magnetic curvature and gradient drifts. The 
accuracy, convergence, and numerical stability of the method are 
analyzed, and the results of computations verifying these analyses 
are given. 


1659 Axisymmetric sloshing-ion tandem-mirror plugs. 
Kesner, J. (Wisconsin Univ., Madison (USA). Dept. of Nu- 
clear Engineering). Nuci. Fusion; 20: No. 5, 557-562(May 
1980). 

By injecting neutral beams close to the loss cone of a deep, 
axisymmetric mirror cell and locally heating electrons, an ambipo- 
lar potential can be established having a minimum at the midplane 
and a strong off-midplane peak on one side of the midplane. Such a 
mirror cell could serve as a plug for a tandem-mirror machine, thus 
eliminating the problems associated with non-axisymmetry of ion 
orbits. A minimum-B cell located outside this axisymmetric cell 
could then be added as an MHD anchor 


1660 Beat heating in plasmas using CO, lasers. Chu, E.; 
Druce, R.; Kristiansen, M.; Hagler, M. (Texas Tech Univ., 
Lubbock (USA). Dept. of Electrical Engineering); Bengt- 
son, R. (Texas Univ., Austin (USA). Dept. of Physics). J. 
Phys. (Paris), Collog.; 1: No. 7, C7.747-C7.748(1979). 

From 14. International conference on phenomena in ionized 
gases (ICPIG-14); Grenoble, France (9 - 13 Jul 1979). 


1661 (DOE/ET/53004—2) Heavy ion beam probing. 
Hickok, R.L. (Rensselaer Polytechnic Inst., Troy, NY 
(USA). Plasma Dynamics Lab.). Jul 1980. Contract AS02- 
76ET53004. 56p. (RPDL—80-14). NTIS, PC A07/MF AOl1. 

This report consists of the notes distributed to the partici- 
pants at the IEEE Mini-Course on Modern Plasma Diagnostics that 
was held in Madison, Wisconsin in May 1980. It presents an over- 
view of Heavy Ion Beam Probing that briefly describes the princi- 
ples and discuss the types of measurements that can be made. The 
problems associated with implementing beam probes are noted, pos- 
sible variations are described, estimated costs of present day sys- 
tems, and the scaling requirements for large plasma devices are pre- 
sented. The final chapter illustrates typical results that have been 
obtained on a variety of plasma devices. No detailed calculations 
are included in the report, but a list of references that will provide 
more detailed information is included 


1662 (PPPL—1695) Neutronics calculations for the 
TFTR neutron calorimeter. Imel, G.R. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Sep 1980. Contract AMO02- 
76CH03073. 40p. NTIS, PC A03/MF AOl. 

Neutronics anayses have been performed for an adiabatic 
neutron calorimeter consisting of a pure hydrocarbon moderator lo- 
cated just outside of the vacuum vessel of the Tokamak Fusion 
Test Reactor. One and two-dimensional neutronic analyses show 
that the incident fusion neutron fluence can be determined to +- 
10% uncertainty by simply integrating measured temperature pro- 
files along the central radial axis (and assuming negligible error in 
the temperature measurement). The +- 10% uncertainty is found to 
be due to gamma rays produced by inelastic scattering and exother- 
mic capture reactions in the moderator and vacuum vessel. The 
perturbing effects due to the toroidal field coils and due to gamma 
rays entering the sides of the calorimeter are shown to be negligible 
in the region of the central axis. 
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1663 (PPPL—1712) Tracer element injection into PDX 
tokamak for spectral line indentification and localized 
ler temperature measurement. Suckewer, S.; Cecchi, J.; 
Cohen, S.; Fonck, R.; Hinnov, E. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Oct 1980. Contract AM02- 
76CH03073. 12p. NTIS, PC A02/MF AO1. 

Magnetic dipole lines in ScXIII - XVII and resonance lines 
of ScXVIII - XIX were observed and identified. Advantages of ion 
thermometry by means of tracer element injection are described. 


1664 Interferometric measurement of small refraction 
angles. Stamper, J.A. (U.S. Naval Research Laboratory, 
Washington, D.C. 20375). Appl. Opt; 19: No. 18, 3053- 
3054(15 Sep 1980). 

Complementary interferograms are suggested as a diagnostic 
tool in the study of a laser-produced plasma. (AIP) 


1665 (CONF-801068—3) Hydrogen negative ions and 
collisions of atomic particles. Crandall, D.H.; Meyer, F.W. 
(Oak Ridge National Lab., TN (USA)). 1980. Contract W- 
7405-ENG-26. 9p. NTIS, PC A02/MF AO1. 

From 2. international symposium on the production and neu- 
tralization of negative hydrogen ions and beams; Upton, NY, USA 
(6 Oct 1980). 

This paper will be an overview presenting some of the basic 
atomic collisions processes (gas phase) which are fundamental to 
production and destruction of H~(D~). More detailed discussions 
of the most important processes will be left to other papers at this 
Symposium, and primarily new results since the 1977 Symposium 
will be discussed. Recent results provide insight into mechanisms 
responsible for the high H~ (D~) ion fractions in hydrogen gas dis- 
charges, and the ion-atom collision processes important for double 
capture negative ion sources are better understood than in 1977. 


1666 (ORNL-TM—7472) Impurity transport during 
neutral beam injection in the ISX-B tokamak. Isler, R.C.; 
Crume, E.C.; Arnurius, D.E.; Murray, L.E. (Oak Ridge Na- 
tional Lab., TN (USA)). Oct 1980. Contract W-7405-ENG- 
26. 19p. NTIS, PC A02/MF AOl1. 

In ohmically heated ISX-B discharges, both the intrinsic iron 
impurity ions and small amounts of argon introduced as a test gas 
accumulate at the center of the plasma. But during certain beam- 
heated discharges, it appears that this accumulation does not take 
place. These results may reflect the conclusion of Stacey and 
Sigmar that momentum transferred from the beams to the plasma 
can inhibit inward impurity transport. 


1667 Nonlinear inverse Bremsstrahlung and heated elec- 
tron distributions. Langdon, A.B. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). J. Phys. (Paris), 
Collog.; 1: No. 7, C7.731(1979). 

From 14. International conference on phenomena in ionized 
gases (ICPIG-14); Grenoble, France (9 - 13 Jul 1979). 


1668 (DOE/ER—0076) Experimental Plasma Research 
project summaries. (Department of Energy, Washington, 
DC (USA). Div. of Applied Plasma Physics). Sep 1980. 
137p. NTIS, PC A07/MF AOl1. 

This report contains descriptions of the activities supported 
by the Experimental Plasma Research Branch of APP. The individ- 
ual project summaries were prepared by the principal investigators 
and include objectives and milestones for each project. The pro- 
jects are arranged in six research categories: Plasma Properties; 
Plasma Heating; Plasma Diagnostics; Atomic, Molecular and Nu- 
clear Physics; Advanced Superconducting Materials; and the 
Fusion Plasma Research Facility (FPRF). Each category is intro- 
duced with a statement of objectives and recent progress and fol- 
lowed by descriptions of individual projects. An overall budget 
summary is provided at the beginning of the report. 


1669 (DOE/ET/53005—T1) Intense ion beam applica- 
tions to magnetic confinement fusion. Sudan, R.N. (Cornell 
Univ., Ithaca, NY (USA). Lab. of Plasma Studies). 18 Au 
1980. Contract AS02-77ET53005. 74p. NTIS, PC A04/M 
AOl. 
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The ion ring project objective is to trap a ring of high 
energy, axis-encircling ions in a magnetic mirror. The number of 
ring ions should be such as to produce 5B/B on the ring axis of 
order 10%. The second experiment, LONGSHOT, is directed to 
producing a long pulse ion beam source so that the total number of 
protons required for an ion ring can be provided a lower diode 
power and, hence, at much less cost than that of 100 nsec pulsed 
power generators like the NRL GAMBLE II. A detailed report of 
the progress on IREX and LONGSHOT is given. (MOW) 


1670 Extreme ultraviolet study of the 2XIIB neutral- 
beam-heated mirror machine. Drake, R.P. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.); Moos, H.W. 
(Johns Hopkins Univ., Baltimore, MD (USA). Dept. of 
Physics). Nucl. Fusion; 20: No. 5, 599-610(May 1980). 

The extreme ultraviolet emissions from the 2XIIB neutral- 
beam-heated mirror machine were studied with 0.4-m normal-inci- 
dence spectrometer. The absolute brightnesses of resonance lines 
between 400 and 1600 A were measured and spatial and spectral 
scans of some lines were performed. The oxygen concentration was 
3%, and the source of the oxygen was shown to be the neutral 
beams. The concentrations of titanium, carbon and nitrogen were 
roughly 0.4%. The power radiated by these impurities was a small 
percentage of the power deposited by the neutral beams. Radial 
and axial injections of neon showed that impurities introduced by 
radial fluxes of gas are poorly confined and that the beam-fuelled 
plasma inhibits the penetration of impurities along field lines. The 
large density of beam-injected neutrals caused charge-exchange re- 
combination processes to strongly affect the populations of the 
oxygen ionization states; also, the presence of oxygen affected the 
plasma power balance through charge exchange. 


1671 Measurement of density- and velocity-distribution 
of neutral iron-atoms in ISX-B tokamak by means of laser- 
fluorescence spectroscopy. Schweer, B.; Rusbueldt, D.; 
Hintz, E. (Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Plasmaphysik; Association Euratom- 
Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.)); 
Roberto, J.B. (Oak Ridge National Lab., TN (USA)). Verh. 
Dtsch. Phys. Ges.; No. 5, 760(1980). (In German). 

From 44. physicists meeting. Joint meeting with the Fach- 
gremien Atomphysik und Massenspektroskopie, Fachdidaktik der 
Physik, Duenne Schichten, Geschichte der Physik, Kurzzeitphysik, 
Molekuelphysik, Oberflaechenphysik, Plasma- und Gasentladungs- 
physik, Quantenoptik; Bielefeld, Germany, F.R. (3 - 7 Mar 1980). 


1672 (DOE/ER/53092—T1) One-dimensional model 
calculations of EBT-P performance. Hamasaki, S.; Klein, 
H.H.; McBride, J.B. (JAYCOR, Del Mar, CA (USA)). 17 
Oct 1979. Contract AC03-80ER53092. 44p. NTIS, PC A03/ 
MF AOl. 

Model calculations are described for possible EBT-P designs 
using a one-dimensional, fluid-transport code. We begin by giving a 
detailed description of our most updated and complete version of 
the code itself, so that the appendix is, as far as practical, self-con- 
tained. Calculations were performed with the code for the EBT-1 
experiment to compare with previous ORNL calculations. One-di- 
mensional calculations for possible EBT-P experimental designs 
were presented. 


1673 (PPPL—1694) Tokamak microturbulence and the 
second law of thermodynamics. Boozer, A.H. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Aug 1980. Con- 
tract AM02-76CH03073. 9p. NTIS, PC A02/MF AO1. 

The second law of thermodynamics is shown to place inter- 
esting limits on fluctuation amplitudes and on the form of interac- 
tion of the turbulence with the plasma in large tokamaks. 


1674 (PPPL—1709) Anomalous transport due to shear- 
Alfven waves. Lee, W.W.; Chance, M.S.; Okuda, H. (Prince- 
ton Univ., NJ (USA). Plasma Physics Lab.). Oct 1980. Con- 
tract AM02-76CH03073. 14p. NTIS, PC A02/MF AOl1. 

The behavior of shear-Alfven eigenmodes and the accompa- 
nied anomalous transport have been investigated. In the particle 
simulation, equilibrium thermal fluctuations associated with the ei- 
genmodes have been observed to nullify the zeroth-order shear 
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near the rational surface through the induced second-order eddy 
current, and, in turn, give rise to the formation of magnetic islands 
which cause rapid electron energy transport in the region. The 
theoretical verification of the observed behavior is discussed. 


1675 (PPPL—1710) Impurity ions in a rotating toka- 
mak. Yoshikawa, S. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Oct 1980. Contract AM02-76CH03073. 7p. 
NTIS, PC A02/MF AOl1. 

It is pointed out that the impurity ions in rotating toroidal 
plasmas tend to behave like trapped particles. That may explain the 
observed fact. 


1676 Fluctuations and transport in an inhomogeneous 
plasma. Nevins, W.M.; Chen, L. (Plasma Physics Labora- 
tory, Princeton University, Princeton, New Jersey 08544). 
EY-76-C-02-3073. Phys. Fluids; 23: No. 10, 1973-1981(Oct 
1980). 

A formalism is developed to calculate the equilibrium fluctu- 
ation level in an inhomogeneous plasma. This formalism is applied 
to the collisionless drift wave in a sheared magnetic field. The fluc- 
tuation level is found to be anomalously large due to both the pres- 
ence of weakly damped normal modes and convective amplifica- 
tion. As the magnetic shear is reduced, the steady-state fluctuation 
spectrum is found to increase both in coherence and in amplitude. 
The transport associated with this mode is evaluated. The diffusion 
coefficient is found to scale as DproportionalB?/nT/sup 1/2/. 


1677 Bremsstrahlung spectra associated with anomalous 
electron thermal conduction. Wiley, J.C.; Hinton, F.L. 
(Fusion Research Center, The University of Texas at 
Austin, Austin, Texas 78712). DE-AC05-76ET-53036. Phys. 
Fluids; 23: No. 10, 1982-1985(Oct 1980). 

A steady-state model of the linearized Fokker—Planck equa- 
tion has been solved numerically for two types of anomalous elec- 
tron transport. Electron distributon functions which consistently 
describe both the thermal and runaway regimes and the soft x-ray 
spectra computed from them are given. The effect of the anoma- 
lous transport on the x-ray spectra is compared with the effect of 
an electric field. Due to the simplicity of the analytic model and 
the significant enhancement of the soft x-ray spectra predicted, this 
type of calculation provides a useful tool for analysis of the anoma- 
lous electron transport from observed x-ray spectra. 


1678 Iterative metric method for solving the inverse to- 
kamak equilibrium problem. DeLucia, J.; Jardin, $.C.; Todd, 
A.M.M. (Plasma Physics Laboratory, Princeton University, 
Princeton, New Jersey 08540). J. Comput. Phys.; 37: No. 2, 
183-204(Sep 1980). 

A method is presented for solving the toroidal 
magnetohydrodynamic equilibrium equation in a coordinate system 
based on the magnetic field lines. Both fixed boundary (conducting 
shell) and free boundary (external coil) boundary conditions are 
considered. A comparison with a special analytic solution is made. 
The method is useful for obtaining equilibria to use in tokamak sta- 
bility and transport calculations. 


1679 Runaway electrons and current drive in a tokamak. 
Bhadra, D.K. (General Atomic Co., San Diego, CA 
(USA)). Nucl. Fusion; 20: No. 5, 619-623(May 1980). 

It is shown that, under appropriate conditions, runaway elec- 
trons in a tokamak plasma may be maintained by non-inductive 
means to provide the plasma current which produces the poloidal 
field necessary for plasma equilibrium. Such a conceptual scheme 
for plasma current generation may provide a convenient way of 
achieving a quasi-steady-state operation of a tokamak. 


1680 Tokamak ignition equilibria and thermal stability. 
Fuchs, V. (Institut de Recherche de l’'Hydro-Quebec, Var- 
ennes, Canada); Harten, L.; Bers, A. (Massachusetts Inst. of 
Tech., Cambridge (USA)). Nucl. Fusion; 20: No. 5, 630- 
635(May 1980). 

Tekamak ignition equilibria and their stability are examined 
in a radially dependent model with empirical (Alcator) scaling for 
the energy confinement time. The empirical energy loss term corre- 
sponds to a diffusion operator, whose stationary eigenfunctions are 
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the ignition equilibria. The dispersion relation for fluctuations 
around these equilibria is then derived, yielding the threshold for 
thermal instability. The instability growth rate is non-linearly en- 
hanced by broadening of the temperature profile, which broadening 
is itself caused by an increase in temperature. Saturation of the in- 
stability occurs at a lower temperature than that indicated by zero- 
dimensional considerations. The model system appears to have no 
built-in saturation mechanism, other than the D-T reaction slow- 
down. 


1681 (DOE/ET/53036—23) Ion dynamics and the uni- 
fied tearing mode. Lee, X.S. (Texas Univ., Austin (USA)). 
Aug 1980. Contract AC05-76ET53036. 82p. (FRCR—218). 
NTIS, PC A82/MF AOl1. 

The general theory based on the E-parallel variational prin- 
ciple provides the framework used for both the investigation of the 
ion dynamic effects and the study of the unification of tearing 
modes. Along with the brief review of the general theory, we have 
presented additional details and discussions. In particular, we have 
presented a new, simple derivation of the ion magneto-viscosity 
terms and displayed the ultimate cancellation of their effects with 
those of the convective term's. It has been noted before that a/sup 
1/2/x/sub A/ = i can lead to the derivation of the m = 1 classical 
modes; however we clarify how this root is obtained. 


1682 (DOE/ET/53051—9) High £ studies in the Wis- 
consin Toroidal Octupole. Halle, J.H.; Kellman, A.; Post, 
R.S.; Prager, S.C.; Strait, E.J.; Zarnstorff, M.C. (Wisconsin 
Univ., Madison (USA)). Sep 1980. Contract AS02- 
76ET53051. 18p. NTIS, PC A02/MF AOl1. 

A wide range of MHD stable high £ plasmas is produced in 
the Wisconsin Levitated Octupole. At or near the single fluid 
regime we obtain, in the bad curvature region, 8 = nk(T/sub e/ + 
T/sub i/)87/B? = 8%, twice the theoretical single fluid ballooning 
instability limit of 4%. We also obtain stable plasmas at B = 35%, 9 
times the theoretical limit, in a regime in which both finite ion gyr- 
oradius and gyroviscosity effects are important. 


1683 (DOE/ET/53087—2) Plasma stabilization experi- 
ment. Final report, 1 October 1979-30 April 1980. Sziklas, 
E.A.; Fader, W.J.; Jong, R.A.; Stufflebeam, J.H. (United 
Technologies Research Center, East Hartford, CT (USA)). 
Jul 1980. Contract AC02-79ET53087. 99p. (UTRC-R—80- 
954876-1). NTIS, PC AOS5/MF AO1. 

The Plasma Stabilization Experiment is an effort to enhance 
stability in a mirror-confined plasma by trapping cold ions with rf 
fields applied near the mirror throats. Nagoya Type III antennas, 
coupled to a 60 kW rf power supply are mounted in the throats of 
the UTRC baseball magnet. An external washer gun provides a 
source of plasma for both streaming and confined plasma tests. Re- 
sults show a strong stoppering effect on streaming plasmas and a 
marginal effect on confined plasmas. Theoretical calculations pro- 
vide an explanation for the experimental observations. The field 
generates a ponderomotive force acting on the electrons. The resul- 
tant improvement in electron confinement changes the ambipolar 
potential and inhibits the flow of ions through the mirror throat. 
Criteria are derived for the validity of this trapping concept. The 
requisite field strengths are significantly lower than those required 
to trap ions directly. Scaling laws are developed for application of 
cold ion trapping to large mirror devices containing dense plasmas. 
The use of slow-wave antenna structures operated at frequencies 
above the lower hybrid frequency is recommended for these appli- 
cations. 


1684 (PPPL—1715) Second region of stability. Greene, 
J.M.; Chance, M.S. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Oct 1980. Contract AM02-76CH03073. 37p. 
NTIS, PC A03/MF AO1. 

A new type of axisymmetric magnetohydrodynamic equilib- 
rium is presented. It is characterized by a region of pressure and 
safety factor variation with a short scale iength imposed as a per- 
turbation. The equilibrium consistent with these profile variations 
can be calculated by means of an asymptotic expansion. The flexi- 
bility obtained by generating such equilibria allows for a close ex- 
amination of the mechanisms that are relevant to ballooning insta- 
bilities - ideal MHD modes with large toroidal mode number. The 
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so-called first and second regions of stability against these modes 
are seen well within the limits of validity of the asymptotic expan- 
sion. It appears that the modes must be localized in regions with 
small values of the local shear of the magnetic field. The second 
region of stability occurs where the local shear is large throughout 
the range where the magnetic field line curvature is destabilizing. 


1685 Fluctuations, turbulence, and transports in the 
presence of drift waves. Okuda, H.; Sato, T.; Hasegawa, A.; 
Pellat, R. (Plasma Physics Laboratory, Princeton Universi- 
ty, Princeton, New Jersey 08544). EY-76-C-02-3073. Phys. 
Fluids; 23: No. 10, 1965-1972(Oct 1980). 

Turbulence spectrum and plasma diffusion have been studied 
using theoretical analysis and numerical simulations that use a drift 
wave model in which electrons are assumed to follow the Boltz- 
mann distribution, while ions are assumed to move two dimension- 
ally in the plane perpendicular to the magnetic field. For a plasma 
near local thermal equilibrium, it is found that while the ion density 
diffusion is negligibly small, the energy diffusion is much larger and 
is comparable to the test particle diffusion. In the presence of 
strong turbulence, 5n~no, where 5n and no are fluctuating density 
and average density, fluctuation energy is found to cascade toward 
long wavelength modes which accompany the density diffusion. 
The resultant turbulence spectrum is isotropic in two dimensions 
perpendicular to the magnetic field. However, the particle diffusion 
coefficient remains small. When the ion density gradient is main- 
tained by freezing the electron background density, it is found that 
the turbulence spectrum cascades toward smaller wavenumbers 
only in the direction perpendicular to the density gradient. As a 
result an anisotropic turbulence spectrum is formed indicating the 
appearance of zonal flow in this direction. 


1686 Unstable dissipative drift modes in a sheared mag- 
netic field. Chang, C.L.; Drake, J.F.; Gladd, N.T.; Liu, C.S. 
(Department of Physics and Astronomy, University of 
Maryland, College Park, Maryland 20742). Phys. Fluids; 23: 
No. 10, 1998-2006(Oct 1980). 

Collisional, electrostatic drift waves are shown, within the 
context of a slab geometry with magnetic shear, to be destabilized 
by a positive electron temperature gradient eta/sub e/=dInT/sub 
e//dinn. The temperature gradient produces a well which localizes 
the drift eigenmode near the mode rational surfaces and for reason- 
able magnetic shear, e.g., L/sub n//L/sub s/=0.05, these dissipa- 
tive drift waves are linearly unstable when the temperature gradient 
exceeds a threshold of v/sub e/=3. The crucial feature of this anal- 
ysis is the inclusion of an energy dependent collision model (Lo- 
rentz model). Generally, the mode is most unstable for v/sub c//w/ 
sub asterisk/=20 and is stable for v/sub c//w/sub asterisk/ /sup 
greater-thangreater-than//sub less-thanless-than/20. We believe this 
is the first drift mode, driven solely by diamagnetic currents, which 
is absolutely unstable within the context of a slab model with mag- 
netic shear. Other collisionless and collisional drift modes are found 
to be stable when the full electron dynamics are included. Finite 8 
effects are found to have a strong stabilizing influence on this insta- 
bility. 


1687 Ion temperature drift instabilities in a sheared 
magnetic field. Lee, W.W.; Tang, W.M.; Okuda, H. (Plasma 
Physics Laboratory, Princeton University, Princeton, New 
Jersey 08544). EY-76-C-02-3073. Phys. Fluids; 23: No. 10, 
2007-2010(Oct 1980). 

Results from the first particle code simulations of the ion- 
temperature-gradient-driven instabilities in a sheared slab geometry 
are reported. In the linear stage of the instability, the results are in 
very good agreement with the theoretical calculations of the mode 
frequency, growth rate, and radial mode structure. Ion energy 
transport caused by the instability is found to be the process pri- 
marily responsible for nonlinear saturation. Enhanced fluctuations 
associated with marginally stable eigenmodes have been observed. 


1688 Effects of multiple ion species on two-dimensional 
trapped-electron modes. Rewoldt, G.; Tang, W.M.; Frieman, 
E.A. (Plasma Physics Laboratory, Princeton University, 
Princeton, New Jersey 08544). EY-76-C-02-3073. Phys. 
Fluids; 23: No. 10, 2011-2016(Oct 1980). 

Previous calculations for the two-dimensional spatial struc- 
ture of drift and trapped-electron modes in tokamaks are general- 
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ized to include an arbitrary number of ion species. Thus, it is possi- 
ble to determine the influence of light or heavy impurity ions, and 
of multiple hydrogen isotopes, on these instabilities. As an example, 
results are presented for the case of a single light impurity species. 
Here, the effect is found to be either stabilizing or destabilizing, de- 
pending on specific parameters such as the equilibrium density pro- 
files. Moreover, if a sufficiently idealized model is adopted, beam 
ion effects can also be studied. In the case considered, correspond- 
ing to the neutral-beam-heated Princeton Large Torus, these effects 
are found to be stabilizing. 


1689 Linear kinetic theory of high-m tearing modes. 
Rosenberg, M.; Dominguez, R.R.; Pfeiffer, W.; Waltz, R.E. 
(General Atomic Company, San Diego, California 92138). 
DE-AT03-76ET51011. Phys. Fluids; 23: No. 10, 2022- 
2029(Oct 1980). 

A linear electromagnetic kinetic theory of high-m tearing 
modes, for frequencies less than or comparable to the electron-ion 
collision frequency, is presented. A pitch-angle scattering Fokker— 
Planck operator is used to model electron-ion collisions. In the 
presence of an electron temperature gradient, a high-m tearing 
mode instability occurs over a broad range of tokamak parameters. 
Electrostatic effects are vital in obtaining these unstable modes. 


1690 Curvature and gradient drift effects on trapped- 
electron modes. Crystal, T.L.; Denavit, J. (Department of 
Mechanical and Nuclear Engineering, Northwestern Uni- 
versity, Evanston, Illinois 60201). EY-76-S-02-2200. Phys. 
Fluids; 23: No. 10, 1986-1997(Oct 1980). 

Computer simulations of local trapped-electron modes in tor- 
oidal plasmas, including curvature and gradient drift effects, are 
presented. These simulations are based on the linearized electron 
drift-kinetic equation, Fourier transformed with respect to the po- 
loidal and toroidal angles. No a priori distinction is made between 
trapped and circulating particles, and collisions are represented by a 
Lorentz model giving pitch-angle diffusion. A series of computa- 
tions shows the dependence of the growth rates on rho/sub e//r 
and on v/sub ef//w/sub asterisk/ (rho/sub e/ is the thermal elec- 
tron gyroradius, r is the flux surface minor radius, v/sub ef/ is the 
effective collision frequency, and w/sub asterisk/ is the drift wave 
frequency). For v/sub ef/< or =0.5 w/sub asterisk/, strong drift 
resonance effects are observed, but these are destabilizing only for 
rho/sub e//r below a critical value. These growth rates decrease 
rapidly for collision frequencies v/sub ef/> or ~w/sub asterisk/. 
For v/sub ef/>>w/sub asterisk/, the dissipative trapped-electron 
instability occurs. In this regime, curvature and gradient drifts are 
stabilizing; Landau damping due to resonant circulating electrons 
reduces the growth rates and significantly modifies the mode struc- 
ture of the dissipative trapped-electron instability. 


1691 Statistical theory of Langmuir turbulence. Dubois, 
D.F.; Rose, H.A. (Los Alamos Scientific Lab., NM (USA)); 
Goldman, M.V. (Colorado Univ., Boulder (USA)). J. Phys. 
(Paris), Collog.; 1: No. 7, C7.601-C7.602(1979). 

From 14. International conference on phenomena in ionized 
gases (ICPIG-14); Grenoble, France (9 - 13 Jul 1979). 
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1692 (BNL—28315) HYFIRE: a tokamak-high-tempera- 
ture electrolysis system. Fillo, J.A.; Powell, J.R.; Steinberg, 
M.; Benenati, R.; Horn, F.; Isaacs, H.; Lazareth, O.W.; 
Makowitz, H.; Usher, J. (Brookhaven National Lab., Upton, 
NY (USA)). 1980. Contract AC02-76CH00016. 7p. (CONF- 
800950—9). NTIS, PC A02/MF AOl. 

From 11. symposium on fusion technology; Oxford, UK (15 
Sep 1980). 

Brookhaven National Laboratory (BNL) is carrying out a 
comprehensive conceptual design study called HYFIRE of a com- 
mercial fusion Tokamak reactor, high-temperature electrolysis 
system. The study is placing particular emphasis on the adaptability 
of the STARFIRE power reactor to a synfuel application. The 
HYFIRE blanket must perform three functions: (a) provide high- 
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temperature (~ 1400°C) process steam at moderate pressures (in 
the range of 10 to 30 atm) to the high-temperature electrolysis 
(HTE) units; (b) provide high-temperature (~ 700° to 800°C) heat 
to a thermal power cycle for generation of electricity to the HTE 
units; and (c) breed enough tritium to sustain the D-T fuel cycle. In 
addition to thermal energy for the decomposition of steam into its 
constituents, Hz and Oz, electrical input is required. Fourteen hun- 
dred degree steam coupled with 40% power cycle efficiency results 
in a process efficiency (conversion of fusion energy to hydrogen 
chemical energy) of 50%. 


1693 (CONF-800770—1) ETF interim design review. 
Steiner, D.; Rutherford, P.H. (Oak Ridge National Lab., 
TN (USA); Princeton Univ., NJ (USA). Plasma Physics 
Lab.). 1980. Contract W-7405-ENG-26. 253p. NTIS, PC 
A12/MF AOl1. 

From ETF interim design review; Rockville, MD, USA (23 
Jul 1980). 

A three-day ETF Interim Design Review was conducted on 
July 23-25, 1980, at the Sheraton Potomac Inn in Rockville, Mary- 
land. The intent of the review was to provide a forum for an in- 
depth assessment and critique of all facets of the ETF design by 
members of the fusion community. The review began with an open- 
ing plenary session at which an overview of the ETF design was 
presented by D. Steiner, manager of the ETF Design Center, com- 
plemented by a physics overview by P.H. Rutherford, chairman of 
the ETF/INTOR Physics Committee. This was followed by six 
concurrent review sessions over the next day and a half. The 
review closed with a plenary session at which the Design Review 
Board presented its findings. This document consists of the view- 
graphs for the opening plenary session and an edited version of the 
presentations made by Steiner and Rutherford. 


1694 (CONF-801011—15) ETF design activities: status 
and future direction. Steiner, D. (Oak Ridge National Lab., 
TN (USA)). 1980. Contract W-7405-ENG-26. 29p. NTIS, 
PC A03/MF AOl. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

The nature of the device to follow TFTR has been evolving 
over the past six years. The most recent design activities have been 
directed to the Engineering Test Facility (ETF) concept. In order 
to address the design of the ETF a centralized laboratory/industry 
design team was established and hosted at ORNL. This Design 
Center began ETF Preconceptual design in October, 1979. The 
ETF design effort has been judged to be sound. However, the ETF 
mission has been judged to be overly ambitious. It has been recom- 
mended that the device to follow TFTR be dedicated to the inves- 
tigation of engineering feasibility and that device has been designat- 
ed the Fusion Engineering Device (FED). The ETF design activi- 
ties provide a basis for developing the FED design. This will be 
accomplished under the direction of the newly formed FED Tech- 
nical Management Board. 


1695 (EPRI-AP—1544) Field-reversed mirror pilot reac- 
tor. Annual report. Devoto, R.S.; Erickson, J.L.; Fink, J.H. 
(California Univ., Livermore (USA). Lawrence Livermore 
Lab.; General Atomic Co., San Diego, CA (USA); Pacific 
Gas and Electric Co., San Francisco, CA (USA)). Sep 1980. 
Contract W-7405-ENG-48. 368p. NTIS, PC Al6/MF AOl. 

This report concludes a two-year effort to design a near- 
term small-scale fusion power plant which, through its construction 
and operation, would be a direct and important step toward the 
commercialization of fusion energy. The fusion reactor pilot plant 
was designed under the ground rules that it must produce net 
power, be compact, have minimum total cost, and use near-term 
(late 1980's) engineering technology. The neutral beam driven, 
field-reversed mirror (FRM) was selected as the fusion plasma con- 
finement concept around which the pilot plant was designed. Al- 
though the physics data base for this design is not yet well in hand, 
it is being pursued within the magnetic field-reversal framework of 
the US Mirror Fusion Program. Depending on the plasma size, the 
pilot plant would gross up to 19.8 MW(e) and would produce up to 
10.7 MW(e) net, with the recirculated power used principally for 
the neutral beam injectors and refrigeration for the superconducting 
magnets. 
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1696 (LA—8503-MS) Fusion-fission hybrid as an alter- 
native to the fast breeder reactor. Barrett, R.J.; Hardie, R.W. 
(Los Alamos Scientific Lab., NM (USA)). Sep 1980. Con- 
tract W-7405-ENG-36. 42p. NTIS, PC A03/MF AO1. 

This report compares the fusion-fission hybrid on the pluto- 
nium cycle with the classical fast breeder reactor (FBR) cycle as a 
long-term nuclear energy source. For the purpose of comparison, 
the current light-water reactor once-through (LWR-OT) cycle was 
also analyzed. The methods and models used in this study were de- 
veloped for use in a comparative analysis of conventional nuclear 
fuel cycles. Assessment areas considered in this study include eco- 
nomics, energy balance, proliferation resistance, technological 
status, public safety, and commercial viability. In every case the 
characteristics of all fuel cycle facilities were accounted for, rather 
than just those of the reactor. 


1697 (UCRL—84269) Tandem mirror next step concep- 
tual design. Doggett, J.N.; Damm, C.C.; Bulmer, R.H. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Na- 
tional Lab.). 14 Oct 1980. Contract W-7405-ENG-48. 7p. 
(CONF-801011—22). NTIS, PC A02/MF AOI. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

A study was made to define the features of the experimental 
mirror fusion device - The Tandem Mirror Next Step, or TMNS - 
that will bridge the gap between present mirror confinement experi- 
ments and a power-producing reactor. We outline the project goals, 
describe some initial device parameters, and relate the technological 
requirements to ongoing development programs. 


1698 International tokamak reactor. Executive Sum- 
mary of the IAEA Workshop, 1979. Nucl. Fusion; 20: No. 3, 
349-388(Mar 1980). 

The INTOR Workshop convened the efforts of the interna- 
tional fusion community to define the objectives and characteristics 
of the next device beyond the next generation of large tokamaks in 
the world tokamak programme to operate about 1990 and to assess 
the technical and scientific feasibility of that device. Specifically, 
programmatic and technical objectives were defined, the plasma 
physics and technical data bases were assessed, the major R and D 
needs were identified, and the physical parameters of a device that 
would be consistent with the objectives and the data base assess- 
ment were suggested. 


1699 (DOE/TIC—11281) Magnetic fusion experiments 
at Oak Ridge National Laboratory (ORNL). Postma, H. 
(Oak Ridge National Lab., TN (USA)). [nd]. Contract W- 
7405-ENG-26. 35p. NTIS, PC A03/MF AOl1. 

All the fusion research at Oak Ridge National Laboratory is 
magnetic-fusion-related and is concentrated in three broad areas. 
One is magnetic toroidal confinement, utilizing two concepts: a to- 
kamak device called ISX (Impurity Studies Experiment) and a 
bumpy torus concept called EBT. The second broad area consists 
of engineering efforts in support of existing (as well as future) con- 
finement devices, such as neutral beams for neutral-beam heating, 
superconducting magnets, materials likely to be used in the first 
wall of a fusion reactor, fusion reactor design, theory, electron cy- 
clotron resonance heating, diagnostic development; and measure- 
ments of cross sections. 


1700 (DOE/TIC—11282) Engineering test facility 
(ETF) at Oak Ridge National Laboratory (ORNL). Postma, 
H. (Oak Ridge National Lab., TN (USA)). [nd]. Contract 
W-7405-ENG-26. 42p. NTIS, PC A03/MF AOl1. 

Fusion reactor concepts must surmount three traditional bar- 
riers. 1) Heating - an efficient method must be found to bring the 
plasma of thermonuclear temperature to 10 to 15 kV. 2) Stability - 
the confining magnetic configuration should be stable at plasma A's 
of roughly 5% in order to have practical fusion power densities. 3) 
Confinement - the transport of the plasma should be so siow that 
the quantity (nt) exceeds approximately 2 x 10‘ particles/cm*/sec 
at thermonuclear temperatures. The efforts of the ETF design team 
are outlined. 
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1701 (BNL—28283) Fusion blankets for high-efficiency 
power cycles. Usher, J.L.; Lazareth, O.W.; Fillo, J.A.; Horn, 
F.L.; Powell, J.R. (Brookhaven National Lab., Upton, NY 
(USA)). 1980. Contract AC02-76CH00016. 15p. (CONF- 
800950—8). NTIS, PC A02/MF AOl1. 

From 11. symposium on fusion technology; Oxford, UK (15 
Sep 1980). 

The efficiencies of blankets for fusion reactors are usually in 
the range of 30 to 40%, limited by the operating temperatures 
(500°C) of conventional structural materials such as stainless steels. 
In this project two-zone blankets are proposed; these blankets con- 
sist of a low-temperature shell surrounding a high-temperature inte- 
rior zone. A survey of nucleonics and thermal hydraulic parameters 
has led to a reference blanket design consisting of a water-cooled 
stainless steel shell around a BeO, ZrO: interior (cooled by argon) 
utilizing LizO for tritium breeding. In this design, approximately 
60% of the fusion energy is deposited in the high-temperature inte- 
rior. The maximum argon temperature is 2230°C leading to an 
overall efficiency estimate of 55 to 60% for this reference case. 


1702 (BNL—28319) NOEL: a no-leak fusion blanket 
concept. Powell, J.R.; Yu, W.S.; Fillo, J.A.; Horn, F.L.; 
Makowitz, H. (Brookhaven National Lab., Upton, NY 
(USA)). 1980. Contract AC02-76CH00016. 8p. (CONF- 
800950—12). NTIS, PC A02/MF AOI. 

From 11. symposium on fusion technology; Oxford, UK (15 
Sep 1980). 

Analysis and tests of a no-leak fusion blanket concept 
(NOEL-NO External Leak) are described. Coolant cannot leak into 
the plasma chamber even if large through-cracks develop in the 
first wall. Blanket modules contain a two-phase material, A, that is 
solid (several cm thick) on the inside of the module shell, and liquid 
in the interior. The solid layer is maintained by imbedded tubes car- 
rying a coolant, B, below the freezing point of A. Most of the 14- 
MeV neutron energy is deposited as heat in the module interior. 
The thermal energy flow from the module interior to the shell 
keeps the interior liquid. Pressure on the liquid A interior is greater 
than the pressure on B, so that B cannot leak out if failures occur in 
coolant tubes. Liquid A cannot leak into the plasma chamber 
through first wall cracks because of the intervening frozen layer. 
The thermal hydraulics and neutronics of NOEL blankets have 
been investigated for various metallic (e.g., Li, Pbz, LiPb, Pb) and 
fused salt choices for material A. 


1703 (CONF-801011—26) Concept for testing fusion 
first wall/blanket systems in existing nuclear facilities. Hsu, 
P.Y.S.; Bohn, T.S.; Deis, G.A.; Judd, J.L.; Longhurst, G.R.; 
Miller, L.G.; Millsap, D.A.; Scott, A.J.; Wessol, D.E. (EG 
and G Idaho, Inc., Idaho Falls (USA)). Oct 1980. Contract 
ACO07-761D01570. 34p. NTIS, PC A03/MF AOl1. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

A novel concept to produce a reasonable simulation of a 
fusion first wall/blanket test environment (except the 14 MeV neu- 
tron component) employing an existing nuclear facility is presented. 
Preliminary results show that an asymmetric, nuclear test environ- 
ment with surface and volumetric heating rates similar to those ex- 
pected in a fusion first wall/blanket or divertor chamber surface ap- 
pears feasible. The proposed concept takes advantage of nuclear re- 
actions within the annulus of a test space (15 cm in diameter and 
approximately 100 cm high) to provide an energy flux to the sur- 
face of a test module. 


1704 Lithium boiler: A 1500 to 2000 K fusion reactor 
blanket concept for process heat and/or electric power gen- 
eration. Pendergrass, J.H.; Booth, L.A.; Peterson, D.R.; 
Gerstl, S.A.W. (Los Alamos Sci Lab, NM). Proc., Intersoc. 
Energy Convers. Eng. Conf; 2: No. 79CH1477-9, 1597- 
1607(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

A fusion reactor blanket concept has been developed which 
avoids restrictions characteristic of other blanket concepts on simul- 
taneous delivery of almost all neutron energy as high-temperature 
thermal energy and achievement of tritium breeding ratios of one 
or greater. 37 refs. 
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1705 (GA-A—16116) Gas-cooled blanket for the Tandem 
Mirror Hybrid Reactor. Schultz, K.R.; Wong, C.P.C.; 
Cheng, E.T.; Creedon, R.L. (General Atomic Co., San 
Diego, CA (USA)). Oct 1980. Contract AT03-76ETS51011. 
16p. (CONF-801011—29). NTIS, PC A02/MF AOl. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

helium-cooled blanket design for the LLNL Tandem 

Mirror Hybrid Reactor has been developed that uses thorium metal 
as the fertile material, with an average thermal power of ~ 4000 
MW and a production of 2.7 metric tons of **U per year. It is in- 
tended to interface with a thorium/***U fuel cycle economy that is 
expected to be available in the early part of the 21st century. The 
design uses fairly conventional gas-cooled reactor technology to 
minimize the need for extensive development programs. The blan- 
ket materials include metallic thorium fuel in HT-9 ferritic steel- 
clad plates, an Inconel-718 first wall and a LieO tritium breeding 
zone. By using a separate tritium purge flow system, tritium con- 
cerns in the fission zone and primary loop are minimized. The cy- 
lindrical reactor is separated into 16 replaceable large modules con- 
nected by pressure-operated omega joint vacuum seals. 


1706 (LA—8512-MS) Excluded flux analysis of a field 
reversed plasma. Tuszewski, M. (Los Alamos Scientific 
Lab., NM (USA)). Sep 1980. Contract W-7405-ENG-36. 
22p. NTIS, PC A02/MF AO1. 

A simple eigenvalue approach for mapping the vacuum field 
between an assumed separatrix and a conducting wall is described. 
This allows an improved determination of the plasma shape in Field 
Reversed Experiments (FRX) compared to previous estimates 
based on excluded flux radius measurements. It is also shown that 
an array of magnetic field diagnostics located outside the discharge 
tube cannot resolve features of the plasma shape that have scale 
length smaller than about a coil radius. 


1707 (PPPL—1698) Non-superconducting magnet struc- 
tures for near-term, large fusion experimental devices. File, 
J.; Knutson, D.S.; Marino, R.E.; Rappe, G.H. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Oct 1980. Contract 
AM02-76CH03073. 63p. NTIS, PC A04/MF AO1. 

This paper describes the magnet and structural design in the 
following American tokamak devices: the Princeton Large Torus 
(PLT), the Princeton Divertor Experiment (PDX), and the Toka- 
mak Fusion Test Reactor (TFTR). The Joint European Torus 
(JET), also presented herein, has a magnet structure evolved from 
several European programs and, like TFTR, represents state of the 
art magnet and structure design. 


1708 (PPPL—1718) Analytical study of the external 
field for non-circular tokamak with multipole moment expan- 
sion approach. Okada, O.; DeLucia, J.; Okabayashi, M. 
(Princeton Univ., NJ (USA). Plasma Physics Lab.). Oct 
ay Contract AM02-76CH03073. 3lp. NTIS, PC A03/MF 
AOl. 

An analytical study is made of the external field required to 
produce non-circular toroidal MHD equilibria. Here the external 
magnetic flux pattern is formulated with a series of multipole mo- 
ments expanded around the magnetic axis. The present approach 
provides a common description of the external field characteristics 
of various devices rather than specifying location of poloidal coils. 
Furthermore, the preconceptual design of noncircular devices can 
be simplified since the arrangement of poloidal coil location is de- 
coupled from the physics requirement. 


1709 (UCRL—15291) Structural support conceptual 
studies for a Yin-Yang magnet of a tandem mirror reactor. 
Final report, September 1979-August 1980. Ojalvo, I.U.; 
Erickson, J.L. (Grumman Aerospace Corp., Bethpage, NY 
(USA)). Jul 1980. Contract W-7405- ENG-48. 37p. NTIS, 
PC A03/MF AO1. 

An investigation was made as to whether the TMR Yin- 
Yang coils will require elaborate external structural restraints. The 
approach taken was to use a simple coil case of compact design and 
to add and modify structural members to transfer loads from one 
coil to the other. The design considerations are described. (MOW) 
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1710 (UCRL—84234) Structural support of a yin-yang 
magnet for a tandem mirror reactor with thermal barriers 
Erickson, J.L.; Ojalvo, I.U.; Myall, J.O. (Grumman Aero- 
space Corp., Bethpage, NY (USA)). 1980. Contract W-7405- 
ENG-48. 9p. (CONF-801011—25). NTIS, PC A02/MF 
AOl. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

This report contains a comprehensive summary covering 
work performed by Grumman Aerospace Corporation, in conjunc- 
tion with the Lawrence Livermore National Laboratory, on the 
TMP yin-yang coils. The yin-yang coil pair used for our analysis 
has a major arc radius of 2.7 m and a minor arc radius of 1.18 m, 
compared with 2.5 m and 0.75 m for the MFTF. The maximum 
field on the present conductor is 9.05 Tesla. This magnetic field is 
created by, and interacts with, a conductor current which produces 
a 360 million Newton total force, tending to separate the parallel 
lobes of the major arcs. 


1711 (UCRL—84299) Manufacturing the MFIF 
magnet. Dalder, E.N.C.; Hinkle, R.E.; Hodges, A.J. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Na- 
tional Lab.). 13 Oct 1980. Contract W-7405-ENG-48. 8p. 
(CONF-801011—16). NTIS, PC A02/MF AOl1. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

The Mirror Fusion Test Facility (MFTF) is a large mirror 
program experiment for magnetic fusion energy. It will combine 
and extend the near-classical plasma confinement achieved in 2XIIB 
with advanced neutral-beam and magnet technologies. The product 
of ion density and confinement time will be improved more than an 
order of magnitude, while the superconducting magnet weight will 
be extrapolated from 15 tons in Baseball II to 375 tons in MFTF. 
Recent reactor studies show that the MFTF will traverse much of 
the distance in magnet technology towards the reactor regime. 


1712 (UCRL—84309) Tandem mirror magnet system for 
the mirror fusion test facility. Bulmer, R.H.; Van Sant, J.H. 
(California Univ., Livermore (USA). Lawrence Livermore 
National Lab.). 14 Oct 1980. Contract W-7405-ENG-48. 8p. 
(CONF-801011—27). NTIS, PC A02/MF AO1. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

The Tandem Mirror Fusion Test Facility (MFTF-B) will be 
a large magnetic fusion experimental facility containing 22 super- 
counducting magnets including solenoids and C-coils. State-of-the- 
art technology will be used extensively to complete this facility 
before 1985. Niobium titanium superconductor and stainless steel 
structural cases will be the principle materials of construction. 
Cooling will be pool boiling and thermosiphon flow of 4.5 K liquid 
helium. Combined weight of the magnets will be over 1500 tonnes 
and the stored energy will be over 1600 MJ. Magnetic field 
strength in some coils will be more than 8 T. Detail design of the 
magnet system will begin early 1981. Basic requirements and con- 
ceptual design are disclosed in this paper. 


1713 (LA—8488-T) Theory of the arc discharge in air 
blast breakers. Vogel, H.F. (Los Alamos Scientific Lab., 
NM (USA)). Aug 1980. Contract W-7405-ENG-36. 130p. 
NTIS, PC A07/MF AO1. 

Thesis. 

The complete set of equations obtaining in the arc’s length 
element are given. The arc length is determined when the external 
circuit equations are closed by an expression for the arc inductance 
as a function of the radius and length, in addition to our relation- 
ships for the radius and voltage gradients. 


1714 (GA-A—16069) Thermal-hydraulics design com- 
parisons for the tandem mirror hybrid reactor blanket. Wong, 
C.P.C.; Yang, Y.S.; Schultz, K.R. (General Atomic Co., San 
Diego, CA (USA)). Sep 1980. Contract AT03-76ETS51011. 
llp. (CONF-801011—24). NTIS, PC A02/MF AO1. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

The Tandem Mirror Hybrid Reactor (TMHR) is a cylindri- 
cal reactor, and the fertile materials and tritium breeding fuel ele- 
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ments can be arranged with radial or axial orientation in the blanket 
module. Thermal-hydraulics performance comparisons were made 
between plate, axial rod and radial rod fuel geometrices. The three 
configurations result in different coolant/void fractions and differ- 
ent clad/structure fractions. The higher void fraction in the two 
rod designs means that these blankets will have to be thicker than 
the plate design blanket in order to achieve the same level of nucle- 
ar interactions. Their higher structural fractions will degrade the 
uranium breeding ratio and energy multiplication factor of the 
design. One difficulty in the thermal-hydraulics analysis of the plate 
design was caused by the varying energy multiplication of the blan- 
ket during the lifetime of the plate which forced the use of designs 
that operated in the transition flow regime at some point during 
life. To account for this, an approach was adopted from Gas 
Cooled Fast Reactor (GCFR) experience for the pressure drop cal- 
culation and the corresponding heat transfer coefficient that was 
used for the film drop thermal calculation. Because of the superior 
nuclear performance, the acceptable thermal-hydraulic characteris- 
tics and the mechanical design feasibility, the plate geometry con- 
cept was chosen for the reference gas-cooled TMHR blanket 
design. 


1715 Research in microsphere fabrication and coolant 

loop technology for lithium oxide moving bed fusion power 

plant. Thornton, T.A.; Schluderberg, D.C. (Babcock and 

Wilcox Co., Lynchburg, VA (USA)); Sze, D.K. (Wisconsin 

Univ., Madison (USA)); Zenz, F.A. (Manhattan Coll., New 

i) (USA)). J. Nucl. Mater.; 85: No. 86, 323-327(Dec 
79). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

A gravity-flow bed of lithium oxide microspheres has been 
proposed as the tritium breeding and blanket cooling medium for 
both magnetic confinement and inertial confinement controlled 
fusion reactors using the D-T cycle. The use of the lithium oxide 
moving bed could help eliminate MHD, corrosion, and materials 
compatibility problems associated with the use of liquid lithium. 
Adequate particle transport mechanisms which alleviate particle at- 
trition and erosion seem attainable. Moving bed heat transfer coeffi- 
cients an order of magnitude greater than for fluidized beds are in- 
dicated. The fabrication of microspheres is complicated by the ag- 
gressive caustic nature of the lithium oxide but should be possible 
for commercial-scale production. 


1716 (CONF-801011—23) Development of neutral 
beams for fusion plasma heating. Haselton, H.H.; Pyle, R.V. 
(Oak Ridge National Lab., TN (USA); California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.; California Univ., 
Livermore (USA). Lawrence Livermore National Lab.). 
1980. Contract W-7405-ENG-26; W-7405-ENG-48. 10p. 
NTIS, PC A02/MF AO1. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

A state-of-the-art account of neutral beam technology at the 
LBL/LLNL and ORNL facilities is given with emphasis on posi- 
tive-ion-based systems. The advances made in the last few years are 
elaborated and problem areas are identified. The ORNL program 
has successfully completed the neutral injection systems for PLT, 
ISX-B, and most recently, PDX and the ISX-B upgrade. All of 
these are high current (60 to 100 A), medium energy (40 to 50 keV) 
systems. This program is also engaged in the development of a re- 
actor-grade advanced positive ion system (150 to 200 kV/100 A/S 
to 10 s) and a multimegawatt, long pulse (30 s) heating system for 
ISX-C. In a joint program, LBL and LLNL are developing and 
testing neutral beam injection systems based on the acceleration of 
positive ions for application in the 80- to 160-keV range on MFTF- 
B, D-III, TFTR/TFM, ETF, MNS, etc. A conceptual design of a 
160-keV injection system for the German ZEPHYR project is in 
progress at LBL/LLNL and independently at ORNL. The labora- 
tories are also engaged in the development of negative-ion-based 
systems for future applications at higher energies. 


1717 (COO—2218-184) Tokamak burn extension by 
radial electric field control. Downum, W.B.; Miley, G.H.; 
Choi, C.K. (Illinois Univ., Urbana (USA). Fusion Studies 
Lab.). 1980. Contract AS02-76ET52040. 8p. (CONF- 
801107—25). NTIS, PC A02/MF AOl1. 
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From ANS international conference; Washington, DC, USA 
(17 Nov 1980). 

This study considers a TFTR-sized plasma operating on a 
long cycle. The temperature profile is fixed in time, and the plasma 
is not refuelled. In order to isolate the electric field effects, this last 
condition is extended to prohibit the electric field at the plasma 
edge from returning more fuel to the plasma than gradient-driven 
forces expel. 


1718 (UCID—18806) Another look at photodetachment 
of negative deuterium ions in neutral beam injectors. Fink, 
J.H.; Hamilton, G.W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 29 Sep 1980. Contract W-7405- 
ENG-48. 17p. NTIS, PC A02/MF AO1. 

Photodetachment is more desirable than other types of neu- 
tralizers of negative deuterium ions because it is cleaner, produces 
no gas or vapor, selectively detaches D~ and not heavy impurities, 
and may be more efficient. However, good overall efficiency in 
comparison with the alternatives is attainable only under the appro- 
priate conditions of ion beam current density and thickness and 
with sufficient efficiencies of the laser and of the mirrors of the op- 
tical cavity. Analysis of these conditions indicate that the overall 
efficiency of an 11 A beam of 200 keV D° using photodetachment 
is competitive with that for a beam neutralized in a gas cell, usng 
the expected values of laser and mirror efficiencies. 


1719 (UCRL—82908) Beta II plasma-gun mechanical 
design and construction. Pedrotti, L.; Deis, G.; Wong, R.; 
Calderon, M.; Chargin, A.; Garner, D. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 12 Nov 
1979. Contract W-7405-ENG-48. 7p. (CONF-791102—175). 
NTIS, PC A02/MF AOl1. 

From 8. symposium on engineering problems of fusion re- 
search; San Francisco, CA, USA (13 Nov 1979). 

The magnetized coaxial plasma gun (located on the east end 
of the Beta II facility at the Lawrence Livermore Laboratory) will 
be used to test a new method of initiating a field reversed mirror 
plasma. The field-reversed mirror is expected to improve the 
mirror-fusion reactor by enhancing the ratio of fusion power to in- 
jected power. This paper concentrates on the mechanical design 
and construction of the magnetized coaxial plasma gun and also dis- 
cusses the diagnostic devices necessary to demonstrate the forma- 
tion of field-reversed rings. 


1720 (UCRL—85015) Formation of H~ and D~ ions by 
particle backscattering from alkali/transition metal complex- 
es. Hiskes, J.R.; Schneider, P.J. (California Univ., Liver- 
more (USA). Lawrence Livermore National Lab.; Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). 1 Oct 
1980. Contract W-7405-ENG-48. 8p. (CONF-801068—1). 
NTIS, PC A02/MF AOl. 

From 2. international symposium on the production and neu- 
tralization of negative hydrogen ions and beams; Upton, NY, USA 
(6 Oct 1980). 

The data for negative ion reflection yields is analyzed using 
a backscattering model for the secondary emission coefficient. The 
enhancement of the secondary emission coefficient is discussed in 
terms of reflection, formation, and survival probabilities. The yield 
of negative ions from alkali/transition metal surfaces by low energy 
atoms emitted from the ion-source discharge is calculated. Volume 
production of negative ions generated by plasma-surface interac- 
tions in a low-work-function-surface bucket-discharge is discussed. 


1721 Hot-ion-mode ignition in a tokamak-reactor. 


Clarke, J.F. ent of Energy, Washington, DC 
(USA). Office of Fusion Energy). Nucl. Fusion; 20: No. 5, 
563-570(May 1980). 

Presently observed scaling laws in tokamak experiments 
allow ignition of tokamak reactors with ntausub(e) possibly as low 
as 4.5x10'%cm™*s, These reactors operate in the hot-ion ignition 
mode with Tsub(i)>Tsub(e) and are a direct extension of the hot- 
ion-mode operation observed in present tokamaks and expected in 
TFTR. They require MHD stability similar to conventional toka- 
mak reactors and microstability at collisionality ten times lower 
than that observed on PLT. All physics issues associated with hot- 
ion ignited reactors, short of complete ignition, can be addressed in 
existing facilities and TFTR. 
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1722 (ANL—80-66, pp 144-154) Magnetic fusion 
energy research. Jun 1980. 

In Chemical Engineering Division research highlights, 1979. 

This section contains brief summaries of key areas in which 
significant progress has been made in the past year. These areas in- 
clude (1) work on the Lithium Processing Test Loop (LPTL), (2) 
results of hydrogen dissolution and permeation studies on a series of 
titanium-base alloys, (3) studies of tritium handling and containment 
for experimental and commercial tokamak fusion reactors, and (4) 
recent advances in neutron dosimetry and damage analysis. 


1723 (GA-A—16101) Safety evaluation of hybrid blan- 
ket concepts. Maya, I.; Schultz, K.R.; Katz, R.; Dombek, 
F.S. (General Atomic Co., San Diego, CA (USA)). Sep 
1980. Contract AT03-76ET51011. 17p. (CONF-801011—21). 
NTIS, PC A02/MF AOl1. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

Four alternative hybrid breeding blankets have been com- 
pared using probabilistic risk assessment (PRA) methodology. In- 
cluded in the comparison were uranium and thorium fast-fission 
blankets, a thorium fission-suppressed blanket, and a pure fusion 
blanket. Three accident initiating events, a blanket cooling duct fail- 
ure, a tritium vent system pipe break, and a plasma disruption were 
chosen and event sequences and radioactivity release pathways de- 
termined. Event trees were constructed for the four blanket designs 
and reliability data applied to obtain branch probabilities. These 
were then combined with the results of consequence analyses, pro- 
viding a limited risk profile. 


1724 (PNL—3124) Activation of building air in a Toka- 
mak Engineering Test Facility. Leonard, B.R. Jr.; Perry, 
R.T. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Sep 1980. Contract AP0O7-79I1D00020. 27p. NTIS, 
PC A03/MF AOl. 

The production of radionuclides by neutron reactions in the 
building air of a conceptual Tokamak Engineering Test Facility has 
been calculated. The short-lived radionuclides '*N, '*N and *'Ar 
are all found to greatly exceed their maximum permissable concen- 
tration values. Longer-lived radionuclides *H, *C and **Ar are 
also found to be produced in significant concentrations. The present 
results are compared with values calculated for three other fusion 
devices; TFTR, INS, and FMIT. These comparisons show that the 
ETF can be a prolific producer of activated air. 


1725 Tritium permeation through steam generator mate- 
rials. Bell, J.T.; Redman, J.D. (Oak Ridge Natl Lab, Tenn). 
Proc., Intersoc. Energy Convers. Eng. Conf; 2: No. 
79CH1477-9, 1577-1582(1979). (CONF-790803—). 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Various subjects related to tritium permeation through steam 
generator materials are discussed. The permeability constants and 
the permeation activation energies essentially are equal for several 
ferritic alloys, but these parameters are significantly different from 
those for several austenitic type alloys. 17 refs. 


1726 Focused beam ray tracing for laser fusion. Rinker, 
G.; Bohannon, G. (Los Alamos Scientific Lab., NM). Con- 
tract W-7405-ENG-36. JEEE Trans. Plasma Sci.; PS-8: No. 
2, 55-60(Jun 1980). 

A method for modeling the finite size focal spot of a high 
intensity laser beam in terms of rays and a procedure for tracing 
the rays are described. The rays, which represent the beam, are 
normally distributed over the spot via a random walk prescription. 
The paths traveled by these rays in vacuum are given in terms of 
the cyclindrical coordinates r and z. We then describe a two-step 
procedure for tracing the rays in three dimensions in a cylindrically 
symmetric medium. The first step determines r and z along each 
path, giving the entrance and exit points for each zone through 
which the ray passes. The second step gives an approximation to 
the three-dimensional path in each zone. Each step reduces to a 
two-dimensional problem yielding simple and computationally fast 
answers. 
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1727 (LBL—11429) Rapporteur talk for IAEA fusion 
meeting, Brussels. Watson, J.M.; Arnold, R.C.; Bogaty, J.M. 
(California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Jul 1980. Contract W-7405-ENG-48. llp. (CONF- 
800707—23). NTIS, PC A02/MF AOI. 

From 8. international conference on plasma physics and con- 
trolled nuclear fusion research; Brussels, Belgium (1 Jul 1980). 

A brief review of the following research topics is given: (1) 
accelerator drivers; (2) the Argonne heavy ion fusion program; (3) 
multimegajoule heavy-ion induction linacs; and (4) fusion applica- 
tions of the Megalac. (MOW) 


1728 (NRL-MR—4237) Final report of NRL research in 
support of the DOE charged-particle inertial-confinement- 
fusion program for FY 77-78. Mosher, D.; Cooperstein, G.; 
Goldstein, S.A.; Bacon, D.P.; Colombant, D.G.; Johnson, 
D.J.; Lee, R.; Oliphant, W.F.; Ottinger, P.F.; Sandel, F. 
(Naval Research Lab., Washington, DC (USA)). 27 Jun 
1980. Contract AI01-77DP40042. 68p. NTIS, PC A04/MF 
AOl. 

This report and publications referenced within document the 
NRL effort in support of the DOE charged-particle ICF program 
for the FY 77-78. Research in the areas of new charged-particle 
beam diodes and transport is reviewed. 


1729 (NRL-MR—4350) Laser fusion studies at NRL. 
McMahon, J.; Orens, J.; Bodner, S. (Naval Research Lab., 
Washington, DC (USA)). 8 Oct 1980. Contract AIO1- 
77DP40042. 22p. NTIS, PC A02/MF AOl. 

The NRL group is studying the technical feasibility of high 
gain laser fusion pellets driven by low irradiance (10'*W/cm?) 
multi-nanosecond lasers. In earlier experiments, it was shown that 
both absorption and hydrodynamic efficiencies were consistent with 
high gain pellet designs. In addition to extending this work to 
greater intensities and larger spot sizes, research is underway on the 
origins and magnitude of target preheating at low irradiance, on ex- 
perimental and theoretical work on the issue of symmetry and into 
the related questions of Rayleigh-Taylor instability and mixing of 
layers in multi-layer targets. Substantial progress has been made in 
all of these areas: the rear surfaces of slab targets have been ablati- 
vely accelerated to velocities above 10’ cm/sec with acceptably 
low levels of preheat and there is experimental evidence of smooth- 
ing of spatial non-uniformities in the laser profile on a transverse 
scale of 100 um or less. 


1730 (NRL-MR—4356) Preheat studies on laser ablati- 
vely-accelerated foils. McLean, E.A.; Gold, S.H.; Stamper, 
J.A.; Whitlock, R.R.; Griem, H.R.; Obenschain, S.P.; Ripin, 
B.H.; Bodner, S.E.; Herbst, M.J. (Naval Research Lab., 
Washington, DC (USA)). 13 Oct 1980. Contract AIO1- 
77DP40042. 18p. NTIS, PC A02/MF AOl. 

The achievement of laser fusion requires the inward accel- 
eration of pellet shells to very high velocity without excessive pre- 
heat of the pellet fuel. In a study of ablatively accelerated thin 
planar Al foils, we have determined the complete time history of 
the rear surface temperatures, and evaluated the energy transport 
mechanisms that contribute to the heating. Extrapolation to larger, 
reactor-sized pellets indicates that preheat is minimal at low laser 
irradiances. 


1731 (UCRL—15285) AR film on phase-separated glass. 
Final report, January 1979-April 1980. Hahs, T.S. (Owens- 
Illinois, Inc., Toledo, OH (USA). Corporate Technoiogy 
Div.). 29 Sep 1980. Contract W-7405-ENG-48. 9p. NTIS, 
PC A02/MF AOI. 

Etching a phase-separated glass can produce a surface film 
with low refractive index that increases gradually to the bulk value. 
This report demonstrates that such a graded index can be produced 
on optical quality glass for use with intense pulses of energy at 1.06 
uum. The film reduces reflections and raises the threshold against 
damane of the cnrface hv the transmitted energy. 
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1732 (UCRL—15292) Inertial confinement fusion re- 
search and development studies. Final report, October 1979- 
August 1980, Bullis, R.; Finkelman, M.; Leng, J.; Luzzi, T.; 
Ojalvo, I.; Powell, E.; Sedgley, D. (Grumman Aerospace 
Corp., Bethpage, NY (USA)). Aug 1980. Contract W-7405- 
ENG-48. 95p. NTIS, PC A05/MF AO1. 

These Inertial Confinement Fusion (ICF) research and de- 
velopment studies were selected for structural, thermal, and 
vacuum pumping analyses in support of the High Yield Lithium In- 
jection Fusion Energy (HYLIFE) concept development. An addi- 
tional task provided an outlined program plan for an ICF Engineer- 
ing Test Facility, using the HYLIFE concept as a model, although 
the plan is generally applicable to other ICF concepts. The 
HYLIFE is one promising type of ICF concept which features a 
falling array of liquid lithium jets. These jets surround the fusion 
reaction to protect the first structural wall (FSW) of the vacuum 
chamber by absorbing the fusion energy, and to act as the tritium 
breeder. The fusion energy source is a deuterium-tritium pellet in- 
jected into the chamber every second and driven by laser or heavy 
ion beams. The studies performed by Grumman have considered 
the capabilities of specific HYLIFE features to meet life require- 
ments and the requirement to recover to preshot conditions prior to 
each subsequent shot. The components under investigation were the 
FSW which restrains the outward motion of the liquid lithium, the 
nozzle plate which forms the falling jet array, the graphite shield 
which is in direct top view of the fusion pellet, and the vacuum 
pumping system. The FSW studies included structural analysis, and 
definition of an experimental program to validate computer codes 
describing lithium motion and the resulting impact on the wall. 


1733 (UCRL—83794) Recent laser-plasma interaction 
experiments at the Lawrence Livermore National Laboratory. 
Lee, P.H.Y. (California Univ., Livermore (USA). Lawrence 
Livermore National Lab.). 1980. Contract W-7405-ENG-48. 
26p. (CONF-800555—3). NTIS, PC A03/MF AOl1. 

From International conference on lasers; Shanghai, China (3 
May 1980). 

Recent Livermore experiments are aimed at investigating 
laser-plasma interaction issues which are relevant to ablatively 
driven fusion processes. We report the data obtained from using 
longer pulses and shorter laser wavelengths. 


1734 Filamentation of a heavy-ion beam in a reactor 
vessel. Lee, E.P.; Yu, S.; Buchanan, H.L.; Chambers, F.W.; 
Rosenbluth, M.N. (Lawrence Livermore Laboratory, Uni- 
versity of California, Livermore, California 94550). W-7405- 
ENG-48. Phys. Fluids; 23: No. 10, 2095-2110(Oct 1980). 

A heavy-ion beam driver for inertial confinement fusion is 
subject to filamentation instability over a broad range of beam and 
plasma background conditions. The case of a beam injected into a 
gas-filled reactor vessel, where finite pulse length and propagation 
distance play an important role in limiting mode growth, is ana- 
lyzed. The effects of transverse thermal spread, spherical conver- 
gence to the pellet, and finite magnetic decay rate of eddy currents 
are included in this treatment. It is concluded that a cold beam will 
be severly disrupted unless the product of magnetic plasma frequen- 
cy and propagation time is not large compared with unity. If this 
condition is not met, mode growth may still be limited to about six 
e folds by adding transverse velocity spread such that the pulse tail 
is in a state of pinch equilibrium. However, this approach causes 
much of the pulse to be lost by thermal expansion. 


1735 Laser-guided pellets for interial fusion. Chang, 
F.R. (The Charles Stark Draper Lab., Inc., Cambridge, 
MA, USA). Nucl. Fusion; 20: No. 5, 537-545(May 1980). 

A new scheme for accurately targeting fuel pellets in iner- 
tial-fusion reactors is described. The concept uses a feedback-con- 
trolled hollow laser as both the pellet carrier and trajectory control 
effector. The laser must be capable of intensity modulation at fre- 
quencies of a few kHz, and power levels of 50 to 100 kW. This 
scheme eliminates the need for adaptive optics and axial pellet 
tracking and greatly simplifies the injection system design. 
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1736 Diagnostics program for a magnetically insulated 
ion diode for inertial confinement fusion. Burns, E.J.T.; 
Johnson, D.J.; Farnsworth, A.V. Jr.; Fehl, D.L.; Leeper, 
R.J.; Mix, L.P.; Kuswa, G.W. (Sandia Labs., Albuquerque, 
NM (USA)). J. Phys. (Paris), Collog.; 1: No. 7, C7.775- 
C7.776(1979). 

From 14. International conference on phenomena in ionized 
gases (ICPIG-14); Grenoble, France (9 - 13 Jul 1979). 


1737 (BNL—28372) TRAIL: a tokamak rail gun limiter. 
Yu, W.S.; Powell, J.R.; Usher, J.L. (Brookhaven National 
Lab., Upton, NY (USA)). 1980. Contract AC02-76CH00016. 
8p. (CONF-800950—11). NTIS, PC A02/MF AO1. 

From 11. symposium on fusion technology; Oxford, UK (15 
Sep 1980). 

An attractive new limiter concept is investigated. The 
TRAIL (Tokamak Rail Gun Limiter) system impacts a stream of 
moderate velocity pellets (100 to 200 m/sec through the plasma 
edge region to absorb energy and define the plasma boundary. The 
pellets are recycled after cooling, to the injector of an E-M mass 
accelerator. Heat fluxes of ~ 30,000 W/cm? can be readily accom- 
modated by the pellets, with very low recirculating power require- 
ments (~ 0.1%) for the accelerator. The mass accelerator velocity 
requirements are well within the present state of the art (several 
Km/sec). Accelerators injecting pellets at ~ 1 Km/sec can be used 
to control local plasma temperature and current profiles and to act 
as energy absorbers to shut down the plasma without damage to 
the first wall if a plasma disruption occurs. 


1738 (BNL—28386) TRAIL: a tokamak rail gun limiter. 
Yu, W.S.; Powell, J.R.; Usher, J.L. (Brookhaven National 
Lab., Upton, NY (USA)). 1980. Contract AC02-76CH00016. 
8p. (CONF-801011—33). NTIS, PC A02/MF A0Ol1. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

An attractive new limiter concept is investigated. The 
TRAIL (Tokamak Rail Gun Limiter) system impacts a stream of 
moderate velocity pellets (100 to 200 m/sec through the plasma 
edge region to absorb energy and define the plasma boundary. The 
pellets are recycled, after cooling, to the injector in an E-M mass 
accelerator. Heat fluxes of ~ 30,000 W/cm? can be readily accom- 
modated by the pellets, with very low recirculating power require- 
ments (~ 0.1%) for the accelerator. The mass accelerator velocity 
requirements are well within the present state-of-the-art (several 
km/sec). Accelerators injecting pellets at ~ 1 km/sec can be used 
to control local plasma temperature and current profiles and to act 
as energy absorbers to shut down the plasma without damage to 
the first wall if a plasma disruption occurs. 


1739 HVEM observation of in-situ He-ion bombard- 
ments. Bennetch, J.I.; Sattler, M.L.; Schiestle Horton, L.L.; 
Horton, J.A.; Jesser, W.A. (Virginia Univ., Charlottesville 
(USA). Dept. of Materials Science). J. Nucl. Mater.; 85: No. 
86, 665-669(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

In-situ helium ion irradiation experiments on type 316 stain- 
less steel, a candidate first wall material for the fusion reactor pro- 
gram, have been conducted by means of 200 kV light ion linear ac- 
celerator mechanically linked to the objective lens of a 500 kV high 
voltage electron microscope. An ion energy of 80 keV, ion fluxes 
up to about 2 x 10'* cm~? sec™', doses up to about 5 x 10'* cm=? 
and sample temperatures ranging from about 500°C to 650°C were 
employed. During irradiation of stainless steel, after a minimum 
dose was achieved, tiny dislocation loops were formed whose den- 
sity increased with fluence. As dose was increased, these defects 
were apparently masked by the appearance and growth of gas con- 
taining voids hereafter referred to as ‘bubbles.’ With additional irra- 
diation, bubble formation was followed by the development of sur- 
face blistering and/or exfoliation. Bubble formation was observed 
to depend strongly on the microstructure of the sample. In particu- 
lar, bubbles preferentially grew on grain boundaries, on incoherent 
twin boundaries and in regions of high plastic deformation. Irradia- 
tion of samples first produced bubbles preferentially on slip bands 
followed by bubble formation in other areas. Irradiations at high 
temperatures produced a larger ratio of bubble size on grain bound- 
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aries to that in the grain interior than the ratio found for irradia- 
tions conducted at low temperatures. By means of a video system, 
the rates of growth of microstructural features, such as bubbles, 
blisters, and exfoliated areas, have been recorded. For comparison 
purposes, in-situ helium irradiation experiments on molybdenum 
were carried out and essentially reproduced the transmission elec- 
tron microscope in-situ results reported by Mazey and co-workers 
for 18-60 keV helium ion bombardment of molybdenum. 


1740 (CONF-801011—14) Radiation Shielding Informa- 
tion Center: a source of computer codes and data for fusion 
neutronics studies. McGill, B.L.; Roussin, R.W.; Trubey, 
D.K.; Maskewitz, B.F. (Oak Ridge National Lab., TN 
(USA)). 1980. Contract W-7405-ENG-26. 7p. NTIS, PC 
A02/MF AOl1. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

The Radiation Shielding Information Center (RSIC), estab- 
lished in 1962 to collect, package, analyze, and disseminate informa- 
tion, computer codes, and data in the area of radiation transport re- 
lated to fission, is now being utilized to support fusion neutronics 
technology. The major activities include: (1) answering technical 
inquiries on radiation transport problems, (2) collecting, packaging, 
testing, and disseminating computing technology and data libraries, 
and (3) reviewing literature and operating a computer-based infor- 
mation retrieval system containing material pertinent to radiation 
transport analysis. The computer codes emphasize methods for 
solving the Boltzmann equation such as the discrete ordinates and 
Monte Carlo techniques, both of which are widely used in fusion 
neutronics. The data packages include multigroup coupled neutron- 
gamma-ray cross sections and kerma coefficients, other nuclear 
data, and radiation transport benchmark problem results. 


1741 (DOE/ER/02490—1) Study of structure of nuclei 
with neutrons and nuclear data measurements for MFE. Prog- 
ress report, September 1, 1979-August 31, 1980. Lane, R.O. 
(Ohio Univ., Athens (USA)). 1980. Contract AS02- 
76ER02490. 98p. NTIS, PC A0OS/MF AOI. 

Measurements of neutron differential elastic and inelastic 
scattering cross sections have been made for ®Li, ’Li, 1'B and *°C. 
For 7Li + n, a multichannel R-matrix analysis has been completed, 
providing much new structure information for the compound *Li 
system. These results are in very good agreement with recent theo- 
retical model calculations, so that together the two provide consid- 
erable advancement in the state of our knowledge of *Li. R-matrix 
analyses of "'B + n and °C + n elastic scattering data have also 
been completed. For **C + n theoretical model calculations have 
also been carried out and comparisons of these theoretical results 
with the R-matrix analysis are made. The triplet quadrupole spec- 
trometer (TQS) is now fully operational. Development of new de- 
tectors, techniques, data analysis codes and theoretical model codes 
for use with the TQS system is complete. Measurements of (n,z) 
cross sections for fusion reactor structural materials e.g. °*Ni are 
currently underway. Construction of the long-flight-path tunnel for 
the swinger magnet facility has begun and development for this fa- 
cility will continue in the coming year. 


1742 (GA-A—16071) Vacuum pumping concepts for 
ETF. Homeyer, W.G. (General Atomic Co., San Diego, CA 
(USA)). Sep 1980. Contract ATO03-76ETS51011. 10p. 
(CONF-801011—31). NTIS, PC A02/MF AOI. 

From 4. ANS topical imeeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

The Engineering Test Facility (ETF) poses unique vacuum 
pumping requirements due to its la~ge size and long burn character- 
istics. These requirements include torus vacuum pumping initially 
and between burns and pumping of neutralized gas from divertor 
collector chambers. It was found that the requirements could be 
met by compound cryopumps in which molecular sieve 5A is used 
as the cryosorbent. The pumps, ducts, and vacuum valves required 
are large but fit with other ETF components and do not require 
major advances in vacuum pumping technology. Several additional 
design, analytical, and experimental studies were identified as 
needed to optimize designs and provide better design definition for 
the ETF vacuum pumping systems. 
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1743 (GA-A—16072) Preliminary radiation criteria and 
nuclear analysis for ETF. Engholm, B.A. (General Atomic 
Co., San Diego, CA (USA)). Sep 1980. Contract AT03- 
76ETS51011. 12p. (CONF-801011—28). NTIS, PC A02/MF 
AOl. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

Preliminary biological and materials radiation dose criteria 
for the Engineering Test Facility are described and tabulated. In 
keeping with the ETF Mission Statement, a key biological dose cri- 
terion is a 24-hour shutdown dose rate of 2 mrem/hr on the surface 
of the outboard bulk shield. Materials dose criteria, which primarily 
govern the inboard shield design, include 10° rads exposure limit to 
epoxy insulation, 3 x 10-* dpa damage to the TF coil copper stabi- 
lizer, and a total nuclear heating rate of 5 kW in the inboard TF 
coils. Nuclear analysis performed during FY 80 was directed pri- 
marily at the inboard and outboard bulk shielding, and at radiation 
streaming in the neutral beam drift ducts. Inboard and outboard 
shield thicknesses to achieve the biological and materials radiation 
criteria are 75 cm inboard and 125 cm outboard, the configuration 
consisting of alternating layers of stainless steel and borated water. 
The outboard shield also includes a 5 cm layer of lead. NBI duct 
streaming analyses performed by ORNL and LASL will play a key 
role in the design of the duct and NBI shielding in FY 81. The NBI 
aluminum cryopanel nuclear heating rate during the heating cycle 
is about 1 milliwatt/cm’, which is far less than the permissible limit. 


1744 (GA-A—16089) First wall engineering and technol- 
ogy in fusion. Hopkins, G.R. (General Atomic Co., San 
Diego, CA (USA)). Sep 1980. Contract AT03-76ET51011. 
15p. (CONF-801011—30). NTIS, PC A02/MF AO1. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

The first wall of a fusion reactor presents a particularly diffi- 
cult engineering design problem because of the severe environment 
in which it must operate, yet remain useful over a reasonable life- 
time. All the plasma emanations interact with the first wall. Plasma 
particles cause erosion and heating, electromagnetic radiation pro- 
duces heating, and neutrons cause radiation damage and potentially 
high radioactive material inventories. The energy partition between 
the radiation and particle loads has a high uncertainty at this stage 
of development and it would be desirable to control this for fusion 
power reactors. Plasma disruptions cause high pulsed heat loads, 
with magnitudes sufficient to melt and vaporize refractopy materi- 
als. With the worst projections, first wall lifetimes would be unduly 
short in power reactors. With continuing attention to the disruption 
phenomenon, however, the experience gained in experimental 
power devices should provide the background for plasma boundary 
region control to prevent surface erosion, and to limit the number 
and intensity of plasma disruptions. 


1745 (PPPL—1719) Material selection for TFTR limit- 
ers. Ulrickson, M. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Oct 1980. Contract AM02-76CH03073. 41p. 
NTIS, PC A03/MF AOI. 

The requirements for the material to be used as the first sur- 
face of limiters in TFTR are that it: (1) withstand a heat flux of 1 
kw/cm? for a pulse length of 1.5s and a duty cycle of 1/200 for 10° 
cycles, (2) withstand the thermal and electro-magnetic loads from 
10* plasma current disruptions lasting about 200 ps, (3) generate im- 
purities at a rate low enough to meet impurity control requirements 
(which depend on the atomic number of the material) for TFTR, 
and (4) have tritium retention characteristics consistent with tritium 
inventory requirements for TFTR. An extensive set of material 
tests using electron beams, neutral beams, and plasma bombardment 
have been carried out to identify materials which can meet the 
thermal requirements of the above. 


1746 (SAND—80-1745C) Retention, isotope exchange, 
and thermal release of hydrogen in low z materials. Wampler, 
W.R.; Doyle, B.L.; Brice, D.K. (Sandia National Labs., Al- 
buquerque, NM (USA)). 1980. Contract AC04-76DP00789. 
57p. (CONF-8006125—1). NTIS, PC A04/MF AOl1. 

From Plasma materials development workshop; Albuquer- 
que, NM, USA (24 Jun 1980). 

This report summarizes the results of hydrogen retention, 
hydrogen isotope exchange, and thermal release measurements for 
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low-z coatings and claddings being evaluated as candidate materials 
for use in TFTR. The materials used in TFTR will be exposed to 
high fluxes of hydrogen, deuterium, and tritium ions and neutrals 
with energies in the range of tens to thousands of electron volts. 
Retention and release of this hydrogen can grossly affect the 
plasma density, temperature, and isotopic composition during oper- 
ation of TFTR. These processes were studied in a variety of mate- 
rials by implanting hydrogen and deuterium at energies (0.6 to 1.5 
keV/atom) corresponding to typical particle energies in a tokamak 
environment. 


1747 (UCRL—15284) Symbolic software for CTR re- 
search, Griss, M. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 26 Sep 1980. Contract W-7405- 
ENG-48. 8p. NTIS, PC A02/MF AO1. 

This report will describe the final status of the REDUCE 
Software Development discussed in the original proposal. The 
overall goal was to make the powerful interactive Computer Alge- 
bra System, REDUCE, available to CTR researchers with access 
to the CTR network. The original proposal entailed the mainte- 
nance the PDP-10 version of REDUCE, to be distributed on the 
CTR Network; the implementation and enhancement of a 7600 ver- 
sion of REDUCE; the provision of suitable documentation, tutorial 
and consulting services; and the exploration of a more portable 
(FORTRAN-based) REDUCE for the newer MFE machines. 


1748 (UCRL—84924) MFTF vacuum vessel and cryo- 
pumping system. Valby, L.E.; Pittenger, L.C. (California 
Univ., Livermore (USA). Lawrence Livermore National 
Lab.). 13 Oct 1980. Contract W-7405-ENG-48. 7p. (CONF- 
801011—32). NTIS, PC A02/MF AO1. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

The Mirror Fusion Test Facility (MFTF) vacuum vessel and 
cryopumping system have attracted considerable interest within the 
fusion research community. Their extreme size, coupled with 
severe performance requirements and unique design features, justi- 
fies this interest. The planned expansion of the system to a tandem 
mirror configuration with thermal barriers further increases the en- 
gineering challenges of this complex facility. 


1749 Thermal fatigue failures in candidate ey 
materials for use as protective plates in tokamaks. Tobin, A. 
(Grumman Aerospace Corp., Bethp: page, NY (USA)). J. 
Nucl. Mater.; 85: No. 86, 197-201(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

SEM was used to investigate thermal fatigue failures in W, 
W-ThO, and Mo subjected to thermal cycling that simulated toka- 
mak operations. Significant evidence for surface melting, recrystalli- 
zation, intergranular cracking and striation formation was observed. 
These results suggest that thermal fatigue is a serious problem in 
candidate refractory metallic protective plates. 


1750 Limiter materials response for long duration 
plasma burns. Trachsel, C.A.; Bowers, D.A.; Cramer, B.A.; 
Davis, J.W. (McDonnell Douglas Astronautics Co., St. 
Louis, MO (USA)). J. Nucl. Mater.; 85: No. 86, 203- 
207(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

Limiter designs are presented that provide plasma position 
control during long duration plasma burns and absorb the energy 
released during a plasma disruption. Thermal-structural responses 
of low Z materials are examined and specific materials are recom- 
mended. 


1751 Ceramics for fusion reactors - design methodology 
and analysis. Trantina, G.G. (General Electric Co., Schen- 
ectady, NY (USA). Research and Development Center). J. 
Nucl. Mater.; 85: No. 86, 415-420(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

Low atomic number ceramic materials have low neutron ac- 
tivities and rapid after-heat decay as well as good high-temperature 
capabilities. However, unique design techniques for these brittle 
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materials are required to take advantage of their desirable features 
in fusion reactor applications. Materials considerations in the design 
methodology are discussed and the results of the analyses of ceram- 
ic first wall/blanket designs are presented. 


1752 Material studies related to TFTR limiters and wall 
armor. Ulrickson, M. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). J. Nucl. Mater.; 85: No. 86, 231-235(Dec 
1979). 

From 1. topical meeting on fusion reactor materials; Miami 


Beach, FL (29 - 31 Jan 1979). 

Candidate materials for use as limiters and wall armor in the 
Tokamak Fusion Test Reactor (TFTR) device have been evaluated 
under heat flux conditions similar to those expected in TFTR. The 
materials were first screened for thermal shock resistance using an 
electron beam gun to irradiate small test samples of each material. 
The best materials from the thermal shock tests were then subject- 
ed to thermal fatigue tests of up to 5000 cycles. Most of the materi- 
als subjected to the fatigue tests were also prepared in a size com- 
parable to TFTR limiter and wall armor designs and exposed to 
neutral beam bombardment to establish the validity of the small 
tests. The results indicate that moulded graphites and carbon based 
composites should be given serious consideration for limiter and 
wall armor applications. 


1753 Inclusion of mobile helium in a rate theory model 
of void swelling. Yoo, M.H.; Mansur, L.K. (Oak Ridge Na- 
tional Lab., TN (USA). Metals and Ceramics Div.). J. Nucl. 
Mater.; 85: No. 86, 571-575(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

The effect of mobile helium on swelling has been studied by 
using a rate theory model of void growth. The partitioning of 
mobile helium to various internal sinks and the trapping of intersti- 
tial helium atoms by vacancies were included in the model. Helium 
gas generated during neutron irradiation increases swelling at tem- 
peratures above the peak void swelling temperature. Two tempera- 
ture regimes of enhanced swelling are related to gas-assisted void 
growth and gas-driven bubble growth. Swelling due to void and 
bubble growth in a fusion reactor first wall is predicted using nickel 
as an example, and the effects of dislocation density and grain size 
on swelling are discussed. It is found that, as compared to simulta- 
neous helium injection during heavy-ion bombardment, the method 
of helium preinjection is inadequate in simulating a fusion reactor 
condition. 


1754 Stress and lifetime limitations of first-wall struc- 
tural materials. Youngdahl, C.K.; Smith, D.L. (Argonne Na- 
tional Lab., IL (USA)). J. Nucl. Mater.; 85: No. 86, 153- 
157(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 


Beach, FL (29 - 31 Jan 1979). 
Procedures are demonstrated for working backward from 


desired lifetime of a fusion reactor first-wall to trade-offs with sur- 
face heat flux and temperature, using failure criteria obtained from 
ASME Code Case 1592. The maximum surface heat flux on a stain- 
less steel first-wall is predicted by the procedures developed here 
for a range of design parameters appropriate to a tokamak fusion 
power reactor. 


1755 Evaluation of brazing techniques for fabricating 
large ceramic ring assemblies as neutral beam and vacuum 
pump insulators. Zatz, I.J.; Tobin, A.; Wittko, J. (Grumman 
Aerospace Corp., Bethpage, NY (USA)). J. Nucl. Mater.; 
85: No. 86, 427-431(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

This paper discusses the experimental and analytical work 
done in evaluating a variety of design configurations for insulator 
ring assemblies required for the neutral-beam injector and vacuum 
pumping ports in TFTR. Finite-element analysis indicated that the 
structural stresses are a function of metal thickness, allowance for 
metal overlap, and dimensions of the ceramic rings. Successful 
silver braze joints between copper and porcelain, and 430 stainless 
steel and porcelain, were achieved on subscale models using the 
porcelain and metal geometries that were analytically determined to 
reduce the stresses in the brazed assembly. 
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1756 Materials experience with tokamak plasmas. Col- 
chin, R.J. (Oak Ridge National Lab., TN (USA)). J. Nucl. 
Mater.; 85: No. 86, 937-942(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

The primary effects of using various wall and limiter materi- 
als have been in the amount and kind of impurities they introduce 
into the plasma. The materials employed to data include gold, stain- 
less steel, inconel, glass, alumina, and titanium for first walls and 
carbon, stainless steel, inconel, alumina, silicon carbide, boron car- 
bide, molybdenum, tantalum, titanium, and tungsten for limiters and 
divertors. Limiter surfaces bear the brunt of the plasma bombard- 
ment and so typically introduce impurities far out of proportion to 
their relative size. The ratio of the bombarded limiter area to that 
of the first wall is of order 1 to 10°. The effect of first wall materi- 
als per se on the plasma is often largely masked by coatings of for- 
eign substances. Carbon and oxygen compounds are the most abun- 
dant impurities observed on walls with surface analysis techniques, 
and this correlates well with plasma spectroscopic observations 
which show carbon and oxygen levels of 1-6% in typical tokamak 
plasmas. Metals with intermediate atomic numbers such as Fe, Ni, 
Cr, and Ti usually constitute less than 1% of the plasma density. 
Limiters normally are the principal contributors to the heavy metal 
contamination observed in many plasmas. Plasma impurities act to 
reduce the energy stored in the plasma through line, bremsstrah- 
lung, and recombination radiation. Heavy metals are particularly 
bad since the radiated power is a strong function of the atomic 
number, approx. Zsup(3.7). As a consequence many tokamaks now 
employ either carbon or stainless steel limiters. 


1757 Material surface modification for first wall protec- 
tion. Davis, M.J. (Sandia Labs., Albuquerque, NM (USA)). 
J. Nucl. Mater.; 85: No. 86, 1063-1072(Dec 1979). 

From |. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

The elements and strategy of a program to develop low Z 
surfaces for tokamak reactors is described. The development of low 
Z coated limiters is selected as an interim goal. Candidate materials 
were selected from the elements: Be, B, Al, Ti, V, C, O, N and 
their compounds. The effect of low energy erosion on surface mor- 
phology is shown for Be, TiC and VBe2. The trade-offs in coating 
design are described. Stress analysis results for TiB2-coated POCO 
graphite limiters for ORNL’s ISX-B tokamak are given. 


1758 Calculation of radiation damage in insulators for 
fusion reactors. Dell, G.F.; Berry, H.C.; Goland, A.N.; La- 
zareth, O.W. (Brookhaven National Lab., Upton, NY 
(USA)). J. Nucl. Mater.; 85: No. 86, 373-377(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

The MORSE neutron transport code has been used to char- 
acterize the neutron and gamma ray fluxes in a typical irradiation 
cave from a Li(d,n) neutron source. Recoil-atom damage and gas 
generation have been evaluated for AlOs and SisN, using the 
damage program DON. 


1759 Hydrogen trapping and Re-emission in TiB, coat- 
ings for tokamaks upon thermal, pulsed electron and laser an- 
nealing. Doyle, B.L.; Vook, F.L. (Sandia Labs., Albuquer- 
que, NM (USA)). J. Nucl. Mater.; 85: No. 86, 1019- 
1023(Dec 1979). 

From |. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

The trapping and retention of hydrogen ('H) implanted into 
thin coatings of TiB, on POCO graphite substrates has been investi- 
gated by isochronal and isothermal annealing as well as pulsed elec- 
tron and laser annealing. After room temperature implantation, 
almost all the H implanted at 60 keV is retained in traps with acti- 
vation energies ranging from 2.04 to 2.63 eV; whereas, low-energy 
(250 eV), high-flux (0.5 mA/cm?) H implants result in very small 
retentions (approx. 0.2%). One-half of the 60 keV room tempera- 
ture implanted H is released after a 20-minute 400°C anneal. Preda- 
maging the TiBz by 30 to 140 keV He-implantation producer traps 
with higher H trapping energies and release temperatures. Depth 
profile measurments directly show H retrapping at He-produced 
damage that is nearer the surface than the implanted H, but H trap- 
ping at deeper damage or buildup of H at the coating-substrate in- 
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terface is not observed. Annealing with a 20 ns, 1.5 J/cm? pulse 
from a 1 wm wavelength laser causes a 40% H loss while an 0.8 
sec, 2 kW/cm? pulse of 8 keV electrons completely purges the H 
from the coating. These pulsed annealing results are important be- 
cause such conditions occur in the use of coatings for limiter and 
armor applications and because pulsed annealing provides a promis- 
ing tool for surface conditioning and hydrogen release for tritium 
inventory control. 


1760 Helium-induced shift in the temperature depend- 
ence of swelling. Farrell, K.; Packan, N.H. (Oak Ridge Na- 
tional Lab., TN (USA)). J. Nucl. Mater.; 85: No. 86, 683- 
687(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 


Beach, FL (29 - 31 Jan 1979). 
In an annealed austenitic alloy undergoing bombardment 


with 4 MeV Ni ions to doses between 1 and 70 dpa at 840, 900, 
950, 1025, and 1100 K, the introduction of simultaneously-implanted 
helium at a rate of 20 appm He/dpa moves the swelling versus tem- 
perature curve up the temperature curve scale by 40 to 70 K. Co- 
implantation of hydrogen (deuterium) at a rate of 50 appm D/dpa 
simultaneous with the helium causes little or no additional systemat- 
ic effects. The major change in microstructure caused by the gases 
is an enhancement of cavity nucleation by factors of 2 to 5 at 840 
to 950 K, increasing to factors of thousands at 1100 K. Concurrent- 
ly there is a reduction in the size of cavities and in swelling at all 
temperatures below 1025 K, and an increase in cavity size and in 
swelling at 1100 K, where the cavities are gas stabilized. At 1025 K 
the increase in nucleation of cavities outpaces the reduction in size 
and causes increased swelling. The primary effects of the gases are 
decided at low doses, below 1 dpa, where cavity nucleation is com- 
pleted and where the conditions governing cavity growth are estab- 
lished; at higher doses swelling is determined by cavity growth, 
which is dependent on dose only. The gases cause copious forma- 
tion of cavities on grain boundaries, boding ill for mechanical prop- 
erties. 


1761 Effect of dose on the evolution of cavities in 500- 
keV ‘He* -ion irradiated nickel. Fenske, G.; Das, S.K.; Ka- 
minsky, M. (Argonne National Lab., IL (USA)); Miley, 
G.H. (Illinois Univ., Urbana (USA)). J. Nucl. Mater.; 85: 
No. 86, 707-711(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

Transmission electron microscopy has been used to investi- 
gate the effect of total dose on the depth distribution of cavities 
(voids or bubbles) in nickel irradiated at 500°C with 500-keV *He* 
ions. A transverse sectioning technique, which allows one to obtain 
the entire depth distribution of cavities and of damage from a single 
specimen, was utilized. The size, number density and volume frac- 
tion of bubbles or voids were measured from the micrographs taken 
from samples sectioned parallel to the direction of the incident 
beam. The results for the dose range studied (2 x 10'* to 1 x 107" 
ions/m*) show that the average cavity diameter, number density, 
and the volume fraction (i.e. swelling) increases with increasing 
dose. The peak in the swelling distribution occurs at depths 8 to 
15% deeper than the peak in the calculated projected range profile. 


1762 Effect of alpha incident- and poloidal-angle distri- 

butions on blister-induced first-wall erosion. Fenske, G.; 

Hively, L.; Miley, G. (Illinois Univ., Urbana (USA). Nucle- 

ar Engineering Program); Kaminski, M. (Argonne National 

rot IL (USA)). J. Nucl. Mater.; 85: No. 86, 1037-1043(Dec 
79). 


From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

The incident velocity distribution of high-energy alpha parti- 
cles bombarding the first wall of an axisymmetric tokamak is evalu- 
ated as a function of poloidal angle (theta). The resulting helium 
concentration profile as a function of the poloidal angle and the im- 
plant depth is calculated for a typical Experimental Power Reactor 
(EPR) design. The critical helium concentration for blistering is 
first exceeded at theta approx. 55°. Peak concentrations are reduced 
somewhat through continuous D-T sputtering which, dependent on 
theta, reduces the blister skin thicknesses. The blistering-induced 
impurity level is found to increase drastically (< approx. 50%), rel- 
ative to sputtering-induced impurities, at periodic intervals corre- 
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sponding to approx. 4000 hours operation when each generation of 
blister begins to exfoliate. 


1763 Damage of niobium surfaces caused by bombarde- 
ment with *He* ions of different energies typical for T-20. 
Guseva, M.I.; Gusev, V.; Martynenko, Y.V. (Gosudarstven- 
nyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii); Das, S.K.; Kaminsky, M. 
(Argonne National Lab., IL (USA)). J. Nucl. Mater.; 85: 
No. 86, 1111-1115(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

The surface damage of cold worked and annealed polycrys- 
talline Nb irradiated at room temperature with He* ions sequential- 
ly at different energies over the range from 0.5 keV to 1.8 MeV has 
been investigated. The individual energy and the dose of the He* 
ion was chosen to match the theoretically calculated He* ion spec- 
trum expected in the Tokamak T-20. In one set of irradiations, tar- 
gets were irradiated at Kurchatov Institute starting with 0.5 keV 
*He* ions and extending up to 90 keV in eleven steps. Subsequent- 
ly, the same area was irradiated at ANL starting at 150 keV and 
increased in eight steps up to 1.8 MeV. The irradiations were car- 
ried out for a total dose of 5.0 C/cm® In another set of irradiations 
the sequence was reversed. Scanning electron microscopy results 
show formation of blisters and exfoliation. For the same dose the 
broad energy implant (due to sequential irradiation) appears to de- 
crease the blister diameter and density as compared to irradiaton 
with monoenergetic He* ions at a given energy (in the energy 
range considered). Some estimates of surface erosion yields due to 
blistering are given. 


1764 Monte Carlo studies of light ion reflection from 
metal surfaces. Haggmark, L.G. (Sandia Labs., Albuquer- 
que, NM (USA)); Biersack, J.P. (Hahn-Meitner-Institut fuer 
Kernforschung Berlin G.m.b.H. (Germany, F.R.)). J. Nucl. 
Mater.; 85: No. 86, 1031-1035(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

The reflection of D and T from amorphous targets of Be, 
Fe, Mo, and W has been studied with the TRIM Monte Carlo, 
computer program. Results for the particle and energy reflection 
coefficients are presented for the various combinations of monoen- 
ergetic and Maxwell-Boltzmann energy distributions and normal, 
cosine, and isotropic angular distributions. The incident particle en- 
ergies, Esub(o), for the monoenergetic cases and characteristic en- 
ergies, kT, for the Maxwell-Boltzmann distributions ranged from 
0.1 to 10 keV. For a given incident angular distribution, the energy 
dependent Maxwell-Boltzmann results scale well in most cases with 
that of the monoenergetic results when plotted at kT and (3/2)kT 
for the particle and energy reflection coefficients, respectively. The 
particle reflection coefficients at normal incidence agree well with 
previous monoenergetic calculations, but they are greater than 
recent experimental measurements. 


1765 Optimization of fatigue-crack growth testing for 
first wall materials development evaluations. James, L.A.; 
Straalsund, J.L.; Bauer, R.E. (Hanford Engineering Devel- 
opment Lab., Richland, WA (USA)). J. Nucl. Mater.; 85: 
No. 86, 851-854(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

A miniaturized fatigue-crack growth specimen was devel- 
oped for MFR first-wall alloy development studies. The design 
allows efficient use of irradiation space in studies on the effect of 
neutron irradiation upon crack growth behavior in candidate first- 
wall alloys. The results of the specimen development testing show 
that the miniaturized specimen produces results that are equivalent 
to those produced by much larger specimens. 


1766 Surface damage of TiB2 and C coatings under en- 
ergetic D* and ‘He* irradiations. Kaminsky, M.; Das, S.K. 
(Argonne National Lab., IL (USA)). J. Nucl. Mater.; 85: 
No. 86, 1095-1100(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

Studies of the surface damage and erosion of chemically 
vapor deposited (CVD) TiB: and C coatings on metallic substrates 
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are reported for irradiation with 5-20 keV and 100 keV D* and 
*He* ions for different doses at room temperature. Furthermore, 
D* and Het* irradiations of commercial grade Ti and ATJ graphite 
were conducted to study the difference in surface damage and ero- 
sion between the TiB: coatings and Ti metal, and between the 
CVD carbon coating and extrusion molded ATJ graphite. SEM 
analysis of polished TiBz and Ti samples after irradiation wit D* nd 
*He* ions with energies at 10, 15, 20 and 100 keV to a dose of 3.1 
x 10'* ions/cm? reveal significant surface damage due to blistering. 
D* irradiations of the ‘as received’ carbon coatings for energies of 
10 to 20 keV to a dose of 3.1 x 10%* ions/cm? revealed no surface 
blisters or major surface damage whereas the He* irradiation 
showed some growth features on the surface. In contrast, 10-20 
keV D* irradiated ATJ graphite revealed large ridges and grooves 
on the irradiated surface, and 10-20 keV He* irradiated surfaces 
showed pitting. 


1767 Field desorption and field ion surface studies of 
samples exposed to the plasmas of PLT and ISX. Kellogg, 
G.L.; Panitz, J.A. (Sandia Labs., Albuquerque, NM (USA)). 
J. Nucl. Mater.; 85: No. 86, 951-955(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

Modifications to the surface of field-ion specimens exposed 
to plasma discharges in PLT and ISX determined by Imaging 
Atom-Probe, Field Ion Microscope, and Transmission Electron Mi- 
croscope analyses have in the past shown several consistent fea- 
tures. Surface films consisting primarily of limiter material with 
trapped plasma and impurity species have been found to reside on 
samples with direct line of sight exposure to the plasma during the 
discharges. Control specimens placed at the wall position in PLT 
and ISX exposed to only high power plasma discharges, samples 
placed at the wall position in PLT and ISX have survived the ex- 
posures with no evidence of damage or implantation. In this paper 
we describe the results of a recent exposure in PLT in which for 
the first time samples of stainless steel were included for High-Field 
Surface Analysis. Tokamak operating conditions, including stainless 
steel limiters, titanium gettering between discharges, and the occur- 
ence of a disruption, also distinguished this exposure from those 
carried out previously. Even with stainless steel limiters, contami- 
nant films were found to be deposited on the samples at a rate (50- 
60 Angstroem in six shots) comparable to earlier exposures with 
carbon limiters (500 Angstroem in 69 shots). 


1768 Interaction of implanted deuterium and helium 
with beryllium: Radiation enhanced oxidation. Langley, R.A. 
(Sandia Labs., Albuquerque, NM (USA)). J. Nucl. Mater.; 
85: No. 86, 1123-1126(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 


Beach, FL (29 - 31 Jan 1979). 
The interaction of implanted deuterium and helium with be- 


ryllium is of significant interest in the application of first wall coat- 
ings and other components of fusion reactors. Electropolished poly- 
crystalline beryllium was first implanted with a Xe backscatter 
marker at 1.98 MeV followed by either implantation with 5 keV 
diatomic deuterium of helium. A 2.0 MeV He beam was used to 
analyze for impurity buildup, namely oxygen. The oxide layer 
thickness was found to increase linearly with increasing implant 
fluence. A 2.5 MeV H* beam was used to depth profile the D and 
He by ion backscattering. In addition the retention of the implant 
was measured as a function of the implant fluence. The mean depth 
of the implant was found to agree with theoretical range calcula- 
tions. Scanning electron microscopy was used to observe blister 
formation. No blisters were observed for implanted D but for im- 
planted He, blisters occurred at approx. 1.75 x 10'7 He cm~?. The 
blister diameter increased wtih increasing implant fluence from 
about 0.8 ym at 10'* He cm~? to 5.5 um at 3 x 10'* He cm=2. 
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1769 (ANL—80-66) Chemical Engineering Division re- 
search highlights, 1979. (Argonne National Lab., IL (USA)). 
Jun 1980. Contract W-31-109-ENG-38. 24lp. NTIS, PC 
Al11/MF AO1. 
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In 1979, CEN conducted research and development in the 
following areas: (1) high-temperature, rechargeable lithium/iron 
sulfide batteries for electric vehicles and electric utility load level- 
ing; (2) ambient-temperature batteries - improved lead-acid, nickel/ 
zinc, and nickel/iron - for electric vehicles; (3) molten carbonate 
fuel cells for use by electric utilities; (4) coal technology - mainly 
fluidized-bed combustion of coal in the presence of SO, sorbent of 
limestone; (5) heat- and seed- recovery technology for open-cycle 
magnetohydrodynamic systems; (6) solar energy collectors and 
thermal energy storage; (7) fast breeder reactor chemistry research 
- chemical support of reactor safety studies, chemistry of irradiated 
fuels, and sodium technology; (8) fuel cycle technology - reprocess- 
ing of nuclear fuels, management of nuclear wastes, geologic migra- 
tion studies, and proof-of-breeding studies for the Light Water 
Breeder Reactor; (9) magnetic fusion research - lithium processing 
technology and materials research; and (10) basic energy sciences - 
homogeneous catalysis, thermodynamics of inorganic and organic 
materials, environmental chemistry, electrochemistry, and physical 
properties of salt vapors. Separate abstracts were prepared for each 
of these areas. 


1770 (DOE/EIA—0189) Federal Energy Regulatory 
Commission regional boundaries. (Department of Energy, 
Washington, DC (USA). Energy Information Administra- 
tion). Jul 1979. Mapp. NTIS, PC A02/MF 
A01;Discontinued, Contact NEIC, C(202)634-5694. 

Three separate quadrant maps on a single sheet depict the 
Federal Energy Regulatory Commission Regional Boundaries 
within the contiguous United States. Displayed are the 48 Power 
Supply Areas, River Basins and Licensed Projects, and both of the 
latter two superimposed upon each other. Regional Offices are 
identified. The San Francisco Regional Office is responsible for ac- 
tivities in Alaska and Hawaii. The Atlanta Regional Office is re- 
sponsible for activities in Puerto Rico and the Virgin Islands. 


1771 (DOE/EIA—0204) EIA publications: new releases. 
(Department of Energy, Washington, DC (USA). Energy 
Information Administration). Oct 1979. 3p. NTIS, PC A02/ 
MF AOl1;TIC, EIA Publications Coordinator. 

Biweekly publication lists the Energy Information Adminis- 
tration (EIA) publications released during each two-week period. 
Reports are listed by EIA program office. Availability, price, and 
order information accompany each title. 
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REFER ALSO TO CITATION(S) 1245, 1273, 1747 


1772 (ANL—80-74) User guide for MINPACK-1, More, 
J.J.; Garbow, B.S.; Hillstrom, K.E. (Argonne National Lab., 
IL (USA)). Au 1980. Contract W-31-109-ENG-38. 261p. 
NTIS, PC Al2/MF AO1. 

MINPACK.-1 is a pack of FORTRAN subprograms for the 
numerical solution of nonlinear equations and nonlinear least- 
squares problems. This report provides an overview of the algo- 
rithms and software in the package, and includes the documentation 
and program listings. 


1773 (CONF-801121—3) Virtual disks: sharing large 
disks between computers. Cross, K.J. (Oak Ridge National 
Lab., TN (USA)). 1980. Contract W-7405- ENG. 26. 4p. 
NTIS, PC A02/MF AOl. 

From 1980 fall DECUS US symposium; San Diego, CA, 
USA (4 Nov 1980). 

Four independent PDP-11 computer systems were interfaced 
to a 300-Mb disk with a four-ported controller. Access to the disk 
is handled by the concept of virtual disks. This technique allows 
the four computers to share the same disk without experiencing the 
serious problems that arise from concurrent, unrestrained access to 
the same disk file. Although the system is operating successfully, 
enhancements will be made to the system to improve its utility and 
security. | figure. 
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1774 (CONF-8010106—2) Interactive code for examin- 
ing hypothetical distributions of experimental data. Fields, 
D.E.; Little, C.A. (Oak Ridge National Lab., TN (USA)). 
1980. Contract W-7405-ENG-26. 1lp. NTIS, PC A02/MF 
AOl. 

From Annual meeting of the Association for Computing Ma- 
chines; Nashville, TN, USA (27 Oct 1980). 

An interactive computer code that produces both graphical 
and numerical descriptions of a set of data for the user's assumption 
of either a normal or a log-normal distribution is described. Nu- 
merical statistics calculated at the user’s option are chi-square, Kol- 
mogorov-Smirnov, and Pierson’s correlation coefficient. The linear- 
ized cumulative-probability distribution of the data may be plotted, 
together with a least-squares fit, consistent with either the normal 
or log-normal assumption. Data input may be by named data file or 
via the user's terminal keyboard. The code is written in FOR- 
TRAN and runs on a Digital Equipment Corporation PDP-10 com- 
puter; typical central processor-unit execution time is about 0.3 s. 


1775 (COO—2383-0070) One-leg formulas for stiff dif- 
ferential equations. Sheikh, Q.M. (Illinois Univ., Urbana 
(USA). Dept. of Computer Science). Aug 1980. Contract 
AS02-76ER02383. S5p. (UIUCDCS-R—80-1013; UILU- 
ENG—80-1724). NTIS, PC A04/MF AOl1. 

Thesis. 

There are several effective codes available for solving stiff 
ordinary differential equations. However, for certain problems these 
codes will produce reasonable-looking solutions that are not close 
to the desired solution. This problem can arise if the formula used 
is stable for unstable problems and completely ignores increasing 
components of the solution. Unfortunately, the backward differenti- 
ation formulas that are the most widely used stiff formulas suffer 
from this disadvantage. Linear multistep formulas which are stable 
in large portions of the right half-plane fail to detect the change in 
the eigenvalues from large negative values to large positive values 
unless the step size, h, is extremely small. New one-leg multistep 
formulas are presented that are generalizations of the backward dif- 
ferentiation formulas and whose regions of instability are potentially 
infinitely large. 6 figures, 5 tables 


1776 (COO—2383-0074) Self adaptive methods for para- 
bolic partial differential equations. Gannon, D.B. (Illinois 
Univ., Urbana (USA). Dept. of Computer Science). Au 
oy "Contract AS02- 76ERO2383. 88p. NTIS, PC ‘A0S/ME 
A 

Thesis. 

In many applications, the solutions to important partial dif- 
ferential equations are characterized by a sharp active region of 
transition (such as wave fronts or areas of rapid diffusion) sur- 
rounded by relatively calm stable regions. The numerical approxi- 
mation to such a solution is based on a mesh or grid structure that 
is best when very fine in the active region and coarse in the calm 
region. This work considers algorithms for the proper construction 
of locally refined grids for finite element-based methods for the so- 
lution to such problems. Refinement criteria are developed and 
tested for parabolic problems. The computational complexity of 
such a strategy is studied, and algorithms based on nested dissection 
are presented to solve the associated linear algebra problems. 17 
figures, 4 tables. 


1777 (COO—4596-T1) Radian Remote Sampling 
System. Digital Processor System. (Radian Corp., Austin, 
TX (USA)). 10 Mar 1978. Couttnct AC02-77ET 0081. 64p. 
NTIS, PC A04/MF AO1. 

This manual describes system start-up, software, initialization 
module, sampling module, and operator commands. The system is 
designed for use with air pollution monitors. (RWR) 


1778 (GEPP-TIS—534) Software for communication be- 
tween a Hewlett Packard 9825 process control computer and 
a Honeywell 66/60 time sharing computer. East, R.J.; 
Howell, J.F. (General Electric Co., St. Petersburg, FL 
(USA). Neutron Devices Dept.). 24 Oct 1980. Contract 
AC04-76DP00656. 10p. NTIS, PC A02/MF AO1. 

The hardware and a computer program used to provide a 
convenient and efficient system of transferring data between a com- 
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puter-controlled manufacturing process and a large-main-frame 
computer for permanent data storage and analysis are described. 
Data are transmitted from a test system using an HP9825 Process 
Control Computer to a remote Honeywell 66/60 Time Sharing 
Computer. The hardware/software system provides a maximum of 
convenience and flexibility along with visible prompting for the op- 
erator. A checksum is generated and transmitted with the data for 
error detection. 2 figures. 


1779 (LA—8468-T) Abstract model of the finite element 
method. Bucher, I.Y. (Los Alamos Scientific Lab., NM 
(USA)). Aug 1980. Contract W-7405-ENG-36. 73p. NTIS, 
PC A04/MF AO1. 

Thesis. 

A model of the finite element method is developed in which 
trial functions, test functions, and solutions are not viewed in the 
usual way as single functions over the entire domain of a problem 
but as Cartesian products of functions, each defined on one element 
domain. This approach leads to conceptual simplifications as well as 
to new ways of computing stiffness matrices. Applications of the 
model to several common forms of the finite element method, mesh 
refinement, and substructure assembly techniques are discussed. 10 
figures, 6 tables. 


1780 (LA—8542-MS) Move user-interface protocol. 
McGavran, H.; Melendez, K.J. (Los Alamos Scientific Lab., 
NM (USA)). Sep 1980. Contract W-7405-ENG-36. 15p. 
NTIS, PC A02/MF AOl1. 

The Move user-interface protocol is required for utility pro- 
grams that process user requests for moving files from one machine 
to another in the Integrated Computer Network (ICN) of the Los 
Alamos Scientific Laboratory (LASL). The protocol defines mes- 
sages sent to and received from the Automatic File Transport 
(AFT) modules in the ICN. The utility programs must use this pro- 
tocol to provide the AFT modules with the necessary information 
to perform the move. The Move protocol and the field definitions 
in the protocol, such as error conditions and error codes, request 
codes, and status codes, are discussed. | figure, 1 table. 


1781 (LA-UR—80-2876) Computer graphics in a multi- 
ple-system/multiple-device environment. Elliott, R.L. (Los 
Alamos Scientific Lab., NM (USA)). 1980. Contract W- 
7405-ENG-36. 13p. (CONF-801141—1). NTIS, PC A02/ 
MF AOl. 

From International conference on electronic imaging; Wash- 
ington, DC, USA (16 Nov 1980). 

The Los Alamos Scientific Laboratory (LASL) has played a 
pioneering role in the development of electronic computation, and 
today its computing facilities are among the most extensive in the 
world. These facilities serve scientists from a wide range of disci- 
plines, and are a critical resource for many diverse scientific re- 
search projects. The graphical display of computer-generated data 
has become one of the most valued and extensively used resources 
in the computing facilities. LASL scientists use a device-independ- 
ent computer graphics system that provides a common interface for 
different operating environments on four kinds of computers. They 
can generate computer graphics on terminals, microfilm (with 
color), microfiche, or paper. The computing environment and the 
computer graphics system that supports that environment are de- 
scribed. 2 figures. 


1782 (LA-UR—80-3099) Verification of timing routines. 
Creel, L.R. (Los Alamos Scientific Lab., NM (USA)). 1980. 
Contract W-7405-ENG-36. 5p. (CONF-801004—3). NTIS, 
PC A02/MF AOl. 

From Computer performance evaluation users group confer- 
ence; Orlando, FL, USA (Oct 1980). 

A method for verifying the validity of timing routines for 
benchmarking and other timing measurements at the Los Alamos 
Scientific Laboratory (LASL) is described. A program written for 
this purpose uses two methods. The first method compares stop- 
watch times and system-computed times, where a system-computed 
time is the result of a call to the system timing routine. The second 
method requires calculating elapsed machine cycles. The program 
is modular and uses standard Fortran. With only a few changes, it 
is possible across all LASL systems and can be used on non-LASL 
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systems as well. A complete benchmark job mix should include a 
program of this type. 


1783 (LA-UR—80-3118) What is series extrapolation 
about. Baker, G.A. Jr. (Los Alamos Scientific Lab., NM 
(USA)). 1980. Contract W-7405-ENG-36. 6p. NTIS, PC 
A02/MF AO1. 

The principles involved in the analytic continuation of a 
Taylor expansion are reviewed in the context of critical phenomena 
theory. 


1784 (SAND—80-1435) UPLOT and UPLO2: proce- 
dure files to plot data from AITRAC runs. Hart, E.J.; Guil- 
ford, R.P. (Sandia National Labs., Albuquerque, NM 
(USA)). Sep 1980. Contract AC04-76DP00789. 65p. NTIS, 
PC A03/MF AOI. 

UPLOT and UPLO2 are computer procedure files that call 
up other FORTRAN programs to plot each of four variables 
against time. These variables can be either voltage or current. In 
addition, UPLO2 can plot energy against time for each variable. 8 
figures. 


1785 (SAND—80-2223C) Parametric integer linear pro- 
gramming: a synthesis of branch and bound with cutting 
planes. Rountree, S.L.K.; Gillett, B.E. (Sandia National 
Labs., Albuquerque, NM (USA); Missouri Univ., Rolla 
(USA). Dept. of Computer Science). 1980. Contract AC04- 
76DP00789. 17p. (CONF-801126—1). NTIS, PC A02/MF 
AOl. 

From ORSA/TIMS joint national meeting; Colorado 
Springs, CO, USA (9 Nov 1980). 

A branch and bound algorithm is designed to solve the gen- 
eral integer linear programing problem with parametric right-hand 
sides. The right-hand sides have the form b + © d, where b and d 
are conformable vectors, d consists of nonegative constants, and © 
varies from zero to one. The method consists of first determining 
all possible right-hand side ineger constants and appending this set 
of integer constants to the initial tableau to form an expanded prob- 
lem with a finite number of family members. The implicit enumera- 
tion method gives a lower bound on the integer solutions. The 
branch and bound method is used with fathoming tests that allow 
one family member possibly to fathom other family members. A 
cutting plane option applies a finite number of cuts to each node 
before branching. In addition, the cutting plane method is invoked 
whenever some members are feasible at a node and others are infea- 
sible. The branching and cutting process is repeated until the entire 
family of problems has been solved. 3 tables. 


1786 (SAND—80-8230) Automatic selection of methods 
for solving stiff and nonstiff systems of ordinary differential 
equations. Petzold, L. (Sandia National Labs., Livermore, 
CA (USA)). Sep 1980. Contract AC04-76DP00789. 47p. 
NTIS, PC A03/MF AO1. 

A scheme for automatically determining whether a problem 
can be solved more efficiently through use of a class of methods 
suited for nonstiff problems or a class of methods designed for stiff 
problems is described. The technique uses information that is avail- 
able at the end of each step in the integration for making the deci- 
sion between the two types of methods. If a problem changes char- 
acter in the interval of integration, the solver automatically switch- 
es to the more efficient class of methods for that part of the prob- 
lem. Test results, using a modified version of the GEAR package, 
indicate that many problems can be solved more efficiently with 
this scheme than with a single class of methods, and that the over- 
head of choosing the most efficient methods is relatively small. 1 
figure, 7 tables. 


1787 (UCID—30184) Linear Systems Analysis Program 
user's manual. Herget, C.J.; Weis, T.P. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 15 Oct 1980. 
Contract W-7405-ENG-48. 61p. NTIS, PC A04/MF AOl1. 
The computer program LSAP (Linear Systems Analysis 
Program) is an interactive program with graphics capability that 
can be used for the analysis and design of linear control systems. 
Nearly all classical design tools are availabe, including manipulation 
of transfer functions and generation of root locus, time response. 
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and frequency response plots. The program is capable of working 
with both continuous time systems and sampled data systems. For 
continuous time systems, the Laplace transform is used; and for 
sampled data systems, the Z-transform is used. The capability of 
converting from a Laplace transform to a Z-transform is provided. 
14 figures, 1 table. 


1788 (UCRL—52916) Interactive graphics, the design 
process, and education. Norton, F.J. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Sep 1980. 
Contract W-7405-ENG-48. 32p. NTIS, PC A03/MF AOl. 

The field of design and drafting is changing continuously - 
its parameters are ever shifting and its applications are increasing. 
The use of Computer-Aided Design (CAD) and Computer-Aided 
Manufacturing (CAM) is becoming increasingly common in indus- 
try. However, instruction in CAD and CAM has in general not 
been incorporated into university curricula. This paper addresses 
the need for increased instruction in interactive graphics at the stu- 
dent level, and particularly in conjunction with the design process 
used by engineers, designers, and drafters. The development of 
three-dimensional graphical models using CAD is seen as a vital 
part of product development. Applications to printed circuit design 
and numerical control (NC) operations are discussed. Effective edu- 
cational programs in the use of CAD must relate to designers, 
users, and managers and may be developed either by industry or 
academia. Possible approaches to mew programs _ include 
coursework, projects involving CAD, and special collaborative ef- 
forts between industry and academic institutions. 1 figure. 


1789 Addition formulas for Jacobi, Gegenbauer, La- 
guerre, and hyperbolic Bessel functions of the second kind. 
Durand, L. (Univ. of California, Los Alamos, NM). SIAM 
J. Math. Anal.; 10: No. 2, 425-437(Mar 1979). 

A set of addition formulas is presented for the Jacobi, La- 
guerre, Gegenbauer, and hyperbolic Bessel functions of the second 
kind, Q/sub v//sup (a,B)/, N/sub v//sup a/, D/sub v//sup a/, 
and K/sub v/. These addition formulas are analogs of 
Koornwinder’s addition formulas for P/sub n//sup (a,8)/ and L/ 
sub n//sup a/, and of Gregenbauer’s addition formulas for C/sub 
n//sup a/and J/sub n/. The addition formulas are derived from a 
set of product formulas for the functions of the second kind derived 
previously by the author, and, conversely, can be integrated to give 
the product formulas. 


1790 Structure of fully symmetric multidimensional qua- 
drature rules. Keast, P. (Univ. of Toronto, Ontario); Lyness, 
J.N. SIAM J. Numer. Anal.; 16: No. 1, 11-29(Feb 1979). 

One method for constructing fully symmetric quadrature 
rules of specified moderate polynomial degree for fully symmetric 
integration regions consists of solving directly the possibly large 
system of moment-fitting equations that define the problem. A fa- 
miliar hazard is to find that these equations are inconsistent. In a 
recent fundamental paper, Mantel and Rabinowitz [SIAM J. 
Numer. Anal., 19, 39-425 (1977)] treated this problem in some detail 
in a three-dimensional context. They defined and calculated a set of 
consistency conditions, and using these, systematized to a signifi- 
cant extent the present state of the art for two- and three-dimen- 
sional fully summetric quadrature rules. This paper is complemen- 
tary to that one. A set of null spaces is introduced. Using these, the 
calculations of the consistency conditions, which is in general te- 
dious, can be reduced to an automatic linear procedure in a way 
that makes human error significantly less likely. In addition, these 
spaces may be used in the actual organization of a calculation for 
constructing quadrature rules. The linear aspect of a large system 
of nonlinear equations may be factored out, and the large system 
may be replaced by a set of much smaller nonlinear systems, which 
may be solved sequentially. 1 figure, 5 tables. 


1791 MENT: a maximum entropy algorithm for recon- 
structing a source from projection data. Minerbo, G. (Univ. 
of California, Los Alamos, NM). Comput. Graphics Image 
Process.; 10: 48-68(1979). 

A description is given of an iterative algorithm, MENT, 
which produces a maximum entropy solution to the problem of re- 
constructing a source from a discrete set of projection data. Where- 
as the MART algorithm considered by Lent (1976 Society of Pho- 
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tographic Scientists and Engineers Conference Proceedings, SPSE, 
Washington, DC, 1977) uses a rectangular grid to represent the 
source, MENT uses a discretization that is better suited to the 
problem. Unlike MART, MENT does not require the evaluation of 
logarithms or exponentials. The storage requirements are also lower 
for MENT. Numerical examples are given of a two-dimensional re- 
construction from five views. MENT and MART are compared 
with regard to convergence rates, artifact formation, and stability 
against noise errors in the data. A three-dimensional version of the 
algorithm is also considered; we give an example of a direct three- 
dimensional reconstruction from four views. 6 figures. 


1792 Rank of a difference of matrices and associated 
generalized inverses. Cline, R.E. (Univ. of Tennessee, Knox- 
ville); Funderlic, R.E. Contract W-7405-ENG-26. Linear Al- 
gebra Its Appl.; 24: 185-215(1979). 

Various representations are given to characterize the rank of 
A-S in terms of rank A + k, where A and S are arbitrary complex 
matrices and k is a function of A and S. It is shown that, if S = 
AMA for some matrix M, and if G is any matrix satisfying A = 
AGA, then rank(A-S) = rank A - nullity (I-SG). Several alterna- 
tive forms of this result are established, as are many equivalent con- 
ditions to have rank(A-S) = rank A - rank S. General forms for the 
Moore-Penrose inverse of matrices A-S are developed, which in- 
clude as special cases various results by Penrose, Wedin, Hartwig, 
and others. 1 figure. 


1793 Some characterizations of orthant monotonic 
norms. Funderlic, R.E. (Oak Ridge National Lab., TN). 
Contract W-7405-ENG-26. Linear Algebra Its Appl.; 28: 77- 
83(1979). 

In real n-space the orthant monotonic norms of Gries 
[Numer. Math. 10, 30-41 (1967) can be given a new characterization 
similar to one for monotonic forms: a norm is orthant monotonic if 
and only if, for every D = diag (6:,5:,...,6/sub n/) 2 0, the opera- 
tor norm of D equals max 6/sub i/. This gives an alternative proof 
to Gries’s: a norm is orthant monotonic if and only if its dual norm 
is orthant monotonic. Also, it follows that the principal axis vectors 
are self-dual for orthant monotonic norms. 1 figure. 


9903 Information Handling 


1794 (CONF-801113—3) Teaching the originator to 
make whoopie. (Oak Ridge National Lab., TN (USA)). 1980. 
Contract W-7405-ENG-26. 16p. NTIS, PC A02/MF AOl1. 

From 4. annual practical conference on communications; 
Gatlinburg, TN, USA (7 Nov 1980). 

A small Word Processing (Whoopie) Center was established 
in March 1979, as part of the Engineering Technology Division 
(ETD), Oak Ridge National Laboratory. Reports preparation infor- 
mation revealed many training items for editors and word proces- 
sors but none for informing the author. The ETD Word Processing 
Center has begun a series of sessions with each section in ETD to 
help originators become more familiar with the Center and its 
equipment. 5 figures. 


1795 (DOE/EIA—0149(80/1Q)) EIA publications direc- 
tory: A user's guide (quarterly supplement). (Department of 
Energy, Washington, DC (USA). Energy Information Ad- 
ministration). Jun 1980. 43p. NTIS, PC A03/MF A01;GPO 
Stock No. 061-003-00123-8, $3.50. 

This quarterly supplement to the annual "EIA Publications 
Directory” lists and abstracts the 39 new Energy Information Ad- 
ministration publications released between January 1 and March 31, 
1980. There are subject, report number, and title indexes to the en- 
tries. Publications ordering information and order forms, informa- 
tion on microfiche and tape availability, a list of active Department 
of Energy forms handled by EIA, and information on the Federal 
Energy Data Index (FEDEX) are included. The "EIA Publications 
Directory” will be available from GPO as an annual subscription 
item. The annual subscription will include three quarterly supple- 
ments as well as the annual cumulative volume (domestic subscrip- 
tion $14.00/year, foreign subscription $17.50/year). Single issues of 
supplements and the annual cumulative volume will also be availa- 
ble from GPO (quarterly supplements: domestic $3.25/copy, for- 
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eign $4.10/copy; annual cumulative volume: domestic $4.75/copy, 
foreign $5.95/copy). 


1796 (DOE/EIA—0173(79)/1) Annual Report to Con- 
gress, 1979. Volume 1: activities. (Department of Energy, 
Washington, DC (USA). Energy Information Administra- 
tion). 1980. 86p. NTIS, PC A05/MF AO1;GPO Stock No. 
061-003-00090-8, $3.75. 

The work of the Energy Information Administration (EIA), 
U.S. Department of Energy, during 1979 is described. The report 
discusses the responsibilities and accomplishments of each organiza- 
tional component during the second full year of EIA’s existence. 
Five appendices present the organization, identify the data gather- 
ing systems and models, and briefly describe the publications pre- 
pared during the year. 


1797 (LBL—11298) High level performance estimate of 
relational queries. Wong, H.K.T. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Aug 1980. Contract W- 
7405-ENG-48. 19p. (CONF-801205—1). NTIS, PC A02/ 
MF AOl. 

From International computer symposium on software devel- 
opment: methodology and management; Taipei, Taiwan, China (16 
Dec 1980) 

Performance estimate of queries is a necessary part of any 
efficient database design methodology. A high-level performance 
estimator for relational queries is presented which is different from 
conventional evaluators such as SYSTEM R (Selinger, Proc. 
SIGMOD 79) in that performance is predicted without the details 
of the low-level constructs such as links and indices. Rather, ab- 
stractions and reasonable assumptions of these low-level constructs 
are used in a set of formulas to estimate the performance of a set of 
queries against a schema. The major results of the paper are the re- 
alization and motivation of the need of high-level performance esti- 
mators of this kind, and a fast way to estimate the cost of N-way 
joins. The second result is interesting in that the algorithm for N- 
way joins is found to be similar to matrix multiplication optimiz- 
ation, with straightforward extensions 
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CORPORATE INDEX 


In the Corporate Index, report literature is indexed using the name 
of the organization or institution responsible for issuing the report. 
Headings are provided for all report literature and for published lit- 
erature for which a corporate approach is especially desirable, e.g., 
symposium and conference proceedings. 

Each entry under a corporate heading gives the report title 
and the volume and abstract numbers. Report numbers, if applica- 
ble, are given in parentheses at the end of the entry. 

DOE Energy Information Data Base: Corporate Author En- 
tries (TID-4585) is used in the standardization of corporate entries. 
TID-4585 is available for purchase from the National Technical In- 
formation Service (NTIS), U. S. Department of Commerce, Spring- 
field, Virginia 22161. 


a 


ACTION, Washington, DC (USA) 
Community Energy Project of ACTION’s Office of Voluntary 
Citizen Participation, 6:860 (DOE/CS/63015—T1) 
Advisory Group for Aerospace Research and Development, 92 - 
Neuilly-sur-Seine (France) 
Ceramics for turbine engine applications, 6:1096 (AGARD-CP— 
276) 
Aerospace Corp., El Segundo, CA (USA) 
Automating the E-beam laser laboratory. Interim report, 6:1200 
(AD-A—079529) 
Alabama Univ., University (USA) 
Feasibility studies of in-situ coal gasification in the Warrior coal 
field. Quarterly report, 6:27 (DOE/ET/10182—T1) 
Feasibility studies of in-situ coal gasification in the Warrior coal 
field. Quarterly report, 6:28 (DOE/ET/10182—T2) 
Feasibility studies of in-situ coal gasification in the Warrior coal 
field. Quarterly report, 6:30 (DOE/ET/10182—T4) 
Feasibility studies of in-situ coal gasification in the Warrior coal 
field. Quarterly report, 6:29 (DOE/ET/10182—T3) 
Feasibility studies of in-situ coal gasification in the Warrior coal 
field. Quarterly report, 6:31 (DOE/ET/10182—T5) 
Feasibility studies of in-situ coal gasification in the Warrior coal 
field. Quarterly report, 6:32 (DOE/ET/10182—T6) 
Feasibility studies of in-situ coal gasification in the Warrior coal 
field. Quarterly report, 6:33 (DOE/ET/10182—T7) 
Alaska Power Administration, Juneau (USA) 
Annual report, 1979, 6:397 (DOE/TIC—11212) 
Alaska Univ., Anchorage (USA). Inst. of Social and Economic 
Research 
Alaska OCS socioeconomic studies program. Statewide impacts 
of OCS petroleum development in Alaska. Final report, 6:224 
(PB—80-108707) 
Alaska Univ., Fairbanks (USA). Inst. of Marine Science 
Deep water renewals in resurrection Bay Alaska, 6:1432 (DOE/ 
EV/70001—51) 
Alaska Univ., Palmer (USA). Agricultural Experiment Station 
Revegetation of Alaskan coal mine spoils. Progress report, 6:144 
(DOE/EV/10256—1) 
American Cancer Research Center and Hospital, Lakewood, CO. 
Dept. of Basic Oncology 
[Accumulation of methyl-deficient rat liver messenger ribonucleic 
acid on ethionine administration]. Progress report, 6:1367 
(DOE/EV/10100—1) 
Study of the mechanism of carcinogenesis by carcinogens which 
are negative in the Ames test. Progress report, 6:1412 (DOE/ 
EV/10100--02) 


Amherst Coll., MA (USA) 

Isotope effects in the solution of gases in liquids. Progress report, 
November 1, 1979-October 31, 1980, 6:1168 (DOE/ER/ 
05031—2) 

Argonne National Lab., IL (USA) 

An examination of issues related to US Lake Erie natural gas 
development. Final report, 6:234 (AD-A—080844) 

Chemical Engineering Division Fuel Cycle Programs. Quarterly 
progress report, January-March 1979, 6:267 (ANL——79-45) 

Chemical Engineering Division research highlights, 1979, 6:1769 
(ANL—80-66) 

Energy development and water options in the Yellowstone River 
Basin, 6:1361 (ANL/EES-TM—102) 

Environmental residuals and capital costs of energy recovery 
from municipal sludge and feedlot manure, 6:446 (DOE/EV— 
0107) 

Performance analysis of the MHD-steam combined cycle, 
including the influence of cost, 6:889 (ANL/MHD—80-3) 

Study of a national 2-GeV continuous beam electron accelerator, 
6:1251 (ANL-PHY—79-2(Rev. 1)) 

Theoretical evaluation of thermal imaging for detection of 
erosive wear of internally refractory-lined transfer lines, 6:24 
(ANL—78-82) 

Theory and use of GIRAFFE for analysis of decay 
characteristics of delayed-neutron precursors in an LMFBR, 
6:761 (ANL—80-55) 

Threatened and endangered fish and wildlife of the midwest, 
6:1330 (ANL/EES-TM—101) 

User guide for MINPACK-1, 6:1772 (ANL—80-74) 

US/USSR cooperative program in open-cycle MHD electrical 
power generation: joint test report No. 3. Tests in the U-25B 
facility: MHD generator tests No. 4 and 5, 6:896 (ANL- 
IVTAN-JT—3) 

Arizona State Univ., Tempe (USA). Dept. of Mechanical Engineering 

Simulation and simplified design studies of photovoltaic systems, 
6:477 (SAND—80-7013) 

Army Mobility Equipment Research and Development Center, Fort 
Belvoir, VA (USA). Electrochemical Div. 

Lead acid battery pulse discharge investigation. Final report, 
6:827 (DOE/CH/00128—1) 

Arnold Engineering Development Center, Arnold Air Force Station, 
TN (USA) 

MHD high performance demonstration experiment. Quarterly 
progress report, January 1-March 31, 1980, 6:897 (FE—2895-8) 

MHD high performance demonstration experiment. Quarterly 
progress report, April 1-June 30, 1980, 6:898 (FE—2895-9) 

Automation Industries, Inc., Silver Spring, MD (USA). Vitro Labs. 
Div. 

Solar energy system performance evaluation, design construction, 
Bigfork, Montana, October 1979-April 1980, 6:528 (SOLAR/ 
1029—80/14) 

Avco-Everett Research Lab., Everett, MA (USA) 

Exciplex laser kinetics. Final technical report, 1 Mar 1978-29 Sep 

1979, 6:1199 (AD-A—079033) 


Babcock and Wilcox Co., Alliance, OH (USA). Research Center 
Study of seed reporcessing systems for open cycle coal fired 
MHD power plants, 6:904 (DOE/ET/15613—T1) 
Study of seed-reprocessing systems for open-cycle coal-fired 
MHD power plants, 6:905 (DOE/ET/15613—TI(app.)) 
Barton-Aschman Associates, Inc., Evanston, IL (USA) 
Petroleum shortage response program for state of Illinois. Phase 
I: 30-day actions, 6:229 (PB—80-1 14663) 





BATTELLE COLUMBUS LABS., OH (USA) 


Battelle Columbus Labs., OH (USA) 


Acceptance criteria for transuranic waste packages for disposal in 
a licensed geologic repository, 6:273 (BMI-X—702) 

Design criteria and concepts for vented containment systems, 
6:800 (SAND—80-2396C) 

Development and evaluation of die and container materials. Final 
report, 6:415 (DOE/JPL/954876—79/2) 

Inactivation/property management of agglomerating burner pdu. 
Final report, 1 February 1978-31 July 1980, 6:67 (FE—3023-7) 

Reviews of the environmental effects of pollutants: XII. 
Hexachlorocyclopentadiene. Final report, 6:1407 (PB—80- 
122963) 

Battelle-Institut e.V., Frankfurt am Main (Germany, F.R.) 

Energy. The linkage between the modules of the national 
medium-term EC energy models for: Belgium/Luxembourg, 
Federal Republic of Germany, and The Netherlands, 6:838 
(EUR—6776-EN) 


Battelle Memorial Inst., Columbus, OH (USA) 


Preliminary evaluation of the environmental aspects of potential 
radioactive waste repository study areas in the Ohio and New 
York portions of the Salina Basin, 6:295 (ONWI—23) 

Regional summary and recommended study area for Ohio and 
New York portions of the Salina Basin, 6:296 (ONWI—29) 

Battelle Pacific Northwest Labs., Richland, WA (USA) 

Activation of building air in a Tokamak Engineering Test 
Facility, 6:1724 (PNL—3124) 

Advanced training course on state systems of accounting for and 
control of nuclear materials. Volume I. Program for technical 
assistance to IAEA safeguards, 6:320 (PNL—3525(Vol.1)) 

Advanced training course on state systems of accounting for and 
control of nuclear materials. Volume II. Visual aids, 6:321 
(PNL—3525(Vol.2)) 

Assessment of solar options for small power systems applications. 
Comparative ranking of concepts, 6:485 (PNL—4000(Vol.4)) 
Critique of the mid-range energy forecasting, system oil and gas 

supply models, 6:879 (PNL—3565) 

Investigation of corrosion experienced in a spray calciner/ 
ceramic melter vitrification system, 6:285 (PNL—3406) 

Large-scale experimental evaluation of an advanced concept for 
dry/wet cooling of power stations, 6:691 (BN-SA—1064) 

Proceedings of the concrete decontamination workshop, 6:1158 
(PNL-SA—8855) 

Pulse neutron subcritical K/sub EFF/ measurements on water 
flooded arrays of fuel rods, 6:782 (PNL—3467) 

Solvent Refined Coal-II (SRC-II) detailed environmental plan, 
6:131 (PNL—3517) 


Bechtel National, Inc., San Francisco, CA (USA) 


Epa alkali scrubbing test facility: advanced program, fourth 
progress report; volume 1. Basic report. Report for nov 76-jun 
78, 6:741 (PB—80-117906) 

EPA alkali scrubbing test facility: advanced program, fourth 
progress report; volume 2. Appendices. Report for nov 76-jun 
78, 6:742 (PB—80-117914) 

Ethanol production for automotive fuel usage. Final technical 
report, July 1979-August 1980, 6:667 (DOE/ID/12050—3) 


Bendix Corp., Kansas City, MO (USA) 


Application of accelerated tool life tests to machining of titanium, 
6:1058 (BDX—613-2500) 

Multi-transducer dummy unit evaluation of polystyrene bead 
foam as an encapsulant for electronic packages, 6:1216 (BDX— 
613-2488) 

Preparation and properties of an internal mold release for rigid 
urethane foam, 6:1111 (BDX—613-2510) 

Stress relaxation of cellular silicone material: 1980, 6:1113 
(BDX—613-2487) 


Bituminous Coal Research, Inc., Monroeville, PA (USA) 


Evaluation of the effect of coal cleaning of fugitive elements. 
Part II. Analytical methods. Final report, Phase II, 6:110 
(COO—4427-35) 


Boeing Computer Services Co., Seattle, WA (USA) 


Developing and upgrading of solar system thermal energy 
storage simulation models. Technical progress report, 
September 1, 1977-February 28, 1978, 6:572 (DOE/CS/ 
34482—1) 

Developing and upgrading of solar system thermal energy 
storage simulation models. Technical progress report, March 1, 
1978-August 31, 1978, 6:573 (DOE/CS/34482—2) 
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Bolt, Beranek, and Newman, Inc., Cambridge, MA (USA) 

Assessment of the need for noise control research on electric 
power transformers and reactors. Report No. 4289, 6:748 
(DOE/EV—0095) 

Booz, Allen and Hamilton, Inc., Bethesda, MD (USA) 

Assessment of solar photovoltaic industry, markets and 

technologies, 6:478 (TID—293000) 
Boston Univ., MA (USA) 

Proceedings of the workshop/symposium on the preliminary 
evaluation of the ionospheric disturbances associated with the 
HEAO.-C launch, with applications to the SPS environmental 
assessment, 6:1298 (CONF-7911108—) 

Braddock, Dunn and McDonald, Inc., El] Paso, TX (USA) 

Net-2 network analysis program, Release 9. User's manual, 6:1278 
(AD-A—078975) 

Brandeis Univ., Waltham, MA (USA) 

Search for narrow anti pp states in the reaction 7” p — pz anti 
pp at 16 GeV/c, 6:1474 (BNL—28353) 

Bristol Univ. (UK). H.H. Wills Physics Lab. 

Particle identification by Cherenkov and transition radiation, 
6:1275 (SLAC-PUB—2606) 

Brookhaven National Lab., Upton, NY (USA) 

Acceleration of polarized proton at the AGS, 6:1244 (BNL— 
28323) 

Advances in the helium-jet coupled on-line mass separator 
RAMA, 6:328 (BNL—28301) 

Atmospheric oxidation of sulfur dioxide as viewed from power 
plant and smelter plume studies, 6:1305 (BNL—28347) 

Beam line design for synchrotron spectroscopy in the VUV, 
6:1265 (BNL—28222) 

Bend strain tolerances of a NbsSn conductor proposed for use in 
the magnetic fusion energy program, 6:1181 (BNL—28375) 
Benzene inhalation effects upon tetanus antitoxin. Responses and 

leukemogenesis in mice, 6:1413 (BNL—28428) 

Bibliography of integral charged particle nuclear data. Archival 
edition, 6:1579 (BNL-NCS—50640(Pt.1)(4thEd.)) 

Bibliography of integral charged particle nuclear data. Archival 
edition, 6:1580 (BNL-NCS—50640(Pt.2)(4thEd.)) 

Conversion rates in power plant plumes based on filter pack data. 
Part II: The oil fired Northport plume, 6:1322 (BNL—28349) 

Data formats and procedures for the Evaluated Nuclear Data 
File, ENDF, 6:1540 (BNL-NCS—50496(Ed.2)) 

Depolarization due to the resonance tail during a fast resonance 
jump, 6:1446 (BNL—28325) 

Energetic control of intact chloroplast photosynthesis, 6:1374 
(BNL—28423) 

Feasibility of utilizing a rotating fluidized bed for the removal of 
sulfur from hot gases. Progress report, 6:116 (BNL—S51253) 
Flash hydropyrolysis of coal. Quarterly report No. 11, October 

1-December 31, 1979, 6:20 (BNL—51227) 

Flavor mixing and quark decay, 6:1441 (BNL—28280) 

Function and mechanism of cyclic electron transport, 6:1373 
(BNL—28363) 

Fusion blankets for high-efficiency power cycles, 6:1701 (BNL— 
28283) 

General purpose dynamic phantom for gated, computer aided 
gamma camera evaluation, 6:1387 (BNL—28404) 

HYFIRC-: a tokamak-high-temperature electrolysis system, 6:1692 
(BNL—28315) 

Incremental cost of electricity used as backup for passive heated 
homes, 6:513 (BNL—28271) 

ISABELLE: a progress report, 6:1266 (BNL—28379) 

Isabelle dipole and quadrupole coil configurations, 6:1252 
(BNL—28365) 

Minimizing energy consumption of accelerators and storage ring 
facilities, 6:1263 (BNL—28188) 

Model for stack plume reactions with atmospheric dilution 
(SPREAD), 6:1304 (BNL—28332) 

NOEL: a no-leak fusion blanket concept, 6:1702 (BNL—28319) 
Observed differences in event structures of high-p/sub T/ 7° and 
single photon events produced in pp collisions at the CERN 

ISR, 6:1494 (BNL—28452) 

Polarization in inclusive production at Brookhaven, 6:1495 
(BNL—28492) 

Preliminary assessment of energy supply and consumption in the 
Dominican Republic, 6:862 (BNL—51202) 

Production of narrow anti pp states by meson exchange in 10 
GeV 7° p interactions, 6:1472 (BNL—-28254) 

Pumping behavior of sputter ion pumps, 6:1264 (BNL—28292) 

Quench behavior of a superconducting accelerator magnet. 
6:1639 (BNL—28377) 
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Quench properties of high current superconductors, 6:1640 
(BNL—28378) 

Radiation damage in silicon surface barrier detectors, 6:1271 
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NMR of small platinum particles, 6:1068 (DOE/ER/01198— 
1324) 
Photoproduction of the D**~, 6:1477 (COO—1195-454) 
Illinois Univ., Urbana (USA). Fusion Studies Lab. 
Tokamak burn extension by radial electric field control, 6:1717 
(COO—2218-184) 
Indiana Univ., Bloomington (USA). Dept. of Phys:cs 
Technical progress report of the Indiana University High Energy 
Physics Group, December 1, 1979-November 30, 1980, 6:1467 
(DOE/ER/02009— 139) 
Input Output Computer Services, Inc., Washington, DC (USA) 
Marketing of coal mining equipment. Evaluation of present 
techniques: suggestions to aid commercialization. Final report, 
6:145 (DOE/RA/20014—T1) 
Institute for Industrial Research and Standards, Dublin (Ireland). 
Information Technology Group 
Retrospective search on wood and wood residues as a source of 
chemicals, 6:449 (NP—25139) 
Institute of Ecology, Indianapolis, IN (USA) 
Carbon dioxide. Progress report, 6:1334 (DOE/ET/10040—3) 
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Institute of Gas Technology, Chicago, IL (USA) 

Cold flow model test plan. Task IX. Technical support. 
Industrial low-Btu gas demonstration-plant program. 
(Deliverable No. 43), 6:39 (DOE/ET/13046—T12) 

Electrochemical photovoltaic cells. Project 65021 final technical 
progress report, April 15, 1979-April 17, 1980, 6:472 (SERI/ 
TR—8002-5-T1) 

Electrochemical photovoltaic cells. Project 65039 quarterly 
technical progress report, April 15-July 31, 1980, 6:471 (SERI/ 
PR—9175-1-T1) 

Elemental sulfur-producing high-temperature fuel gas 
desulfurization process, 6:13 (CONF-800802—22) 

Formulas for calculating the heating value of coal and coal char: 
development, tests, and uses, 6:162 (CONF-800814—25) 

Industrial Fuel Gas Demonstration-Plant Program. Pretreatment 
unit options (Deliverable No. 41), 6:35 (DOE/ET/13046—T4) 

Industrial Fuel Gas Demonstration-Plant Program. Technical 
support report. Part 3. Pilot-plant and support studies 
(Deliverable No. 46), 6:53 (DOE/ET/13046—T38) 

Industrial Medium-Btu Fuel Gas Demonstration-Plant Program. 
Technical support report: combustion system data. Part 2. 
Burner conversion survey, 6:163 (DOE/ET/13046—T39) 

Molten carbonate fuel cell improvements, 6:923 (CONF-800917— 
4) 

Pilot plant test plan, Task IX: technical support. Industrial Low- 
Btu Fuel Gas Demonstration-Plant Program, 6:45 (DOE/ET/ 
13046—T19) 

Research and development of rapid hydrogenation for coal 
conversion to synthetic motor fuels (riser cracking of coal). 
Annual report, April 1, 1979-March 31, 1980, 6:100 (FE—2307- 
67) 

Technical support plan for Task IX. Industrial low-Btu fuel gas 
demonstration-plant program. (Deliverable No. 45), 6:43 
(DOE/ET/13046—T 16) 

Institute of Meteorology and Water Management, Warsaw (Poland) 

Evaluation of European rivers for power plant cooling: a Polish 
research project. Final report, 6:694 (PB—80-113632) 

Instituut voor Toepassing van Atoomenergie in de Landbouw, 
Wageningen (Netherlands) 

Systems analysis approach to the disposal of high-level waste in 

deep ocean sediments, 6:307 (SAND—80-0781C) 
INTERCOMP Resource Development and Engineering, Inc., 
Houston, TX (USA) 

Evaluation of data gathered from unminable coal seams. Final 
report, 6:138 (DOE/MC/10641—T1) 

International Research and Technology Corp., McLean, VA (USA) 
Materials-process-product analysis of coal process technology: 
Phase III, final report. Volume I. Summary, 6:73 (IRT— 

19600/3) 
Interstate Land Development Co., Inc., St. Charles, MD (USA) 

Modular integrated utility system (MIUS) demonstration project 
St. Charles, Maryland. Preliminary design. Volume 1: 
appendices A to E. book 2 of 2. Technical report, 6:1003 
(PB—80-122104) 

Iowa Dept. of Environmental Quality, Des Moines (USA). Air and 
Land Quality Div. 

Iowa air quality report (1978), 6:1310 (PB—80-116163) 

Iowa Univ., lowa City (USA). Inst. of Hydraulic Research 

Utility-borne costs of thermal standards for the Mississippi and 
Missouri rivers in the MAPP geographical area, 6:723 (PB— 
80-118342) 


JAYCOR, Del Mar, CA (USA) 

Computer modeling of mixing and agglomeration in coal 
conversion reactors. First annual report, 15 September 1978-31 
December 1979, 6:68 (FE—-3195-5) 

Computer modeling of mixing and agglomeration in coal 
conversion reactors. Fifth quarterly technical report, October 
1-December 31, 1979, 6:69 (FE—3195-06) 

Computer modeling of mixing and agglomeration in coal 
conversion reactors. Seventh quarterly technical report, April 
1-June 30, 1980, 6:72 (FE—3195-09) 

Computer modeling of mixing and agglomeration in coal 
conversion reactors. Sixth quarterly technica! report, January 
1, 1980-March 31, 1980, 6:70 (FE—3195-07) 
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One-dimensional model calculations of EBT-P performance, 
6:1672 (DOE/ER/53092—T1) 
Simulation of cold flow in agglomerating reactors. Topical report 
No. 1, 6:71 (FE—3195-08) 
Wave heating models for ion-cyclotron heating in EBT-S, 6:1651 
(DOE/ER/53092—T2) 
Jet Propulsion Lab., Pasadena, CA (USA) 
Aerodynamic design of electric and hybrid vehicles: a guidebook, 
6:1029 (JPL-PUB—80-91) 
Health requirements for advanced coal extraction systems, 6:169 
(JPL-PUB—80-72) 
Johns Hopkins Univ., Baltimore, MD (USA). Dept. of Geography 
and Environmental Engineering 
Economic impact of changing the carbon monoxide emission 
limitations for steel mills, r78-1. Final report, 6:1239 (PB—80- 
122476) 
Johnson (E.R.) Associates, Inc., Reston, VA (USA) 
Preliminary evaluation of alternative waste form solidification 
processes. Volume II. Evaluation of the processes, 6:286 
(PNL—3477) 


K 


Kentucky Univ., Lexington (USA). Dept. of Civil Engineering 

Slurry transport in pipe networks, 6:158 (IMMR—44-RRR7-79) 

Konstanz Univ. (Germany, F.R.) 

New materials and methods for the development of solar energy. 

Final report, 6:410 (BMFT-FB-T—80-065) 
KVB, Inc., Minneapolis, MN (USA) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site D, 6:724 (EPA— 
600/7-79-237a) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site F, 6:727 (EPA— 
600/7-80-065a) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - site F (data supplement), 
6:728 (EPA—600/7-80-065b) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site G, 6:729 (EPA— 
600/7-80-082a) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvment: Site G (data supplement), 
6:730 (EPA—600/7-80-082b) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site H, 6:731 (EPA— 
600/7-80-112a) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site H. Data supplement, 
6:732 (EPA—600/7-80-112b) 

Field tests of industrial stoker coal-fired boilers for emissions 
controi and efficiency improvement - site I, 6:733 (EPA—600/ 
7-80-136a) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site I. Data supplement, 
6:734 (EPA—600/7-80-136b) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site J, 6:735 (EPA—600/ 
7-80-137a) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site J, (data supplement), 
6:736 (EPA—600/7-80-137b) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site K, 6:737 (EPA— 
600/7-80-138a) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - site K (data supplement), 
6:738 (EPA—600/7-80-138b) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvment: Site D (data supplement), 
6:725 (EPA—600/7-79-237b) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site,E, 6:726 (EPA— 
600/7-80-064a) 
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Lake Powell Research Project, Los Angeles, CA (USA) 

Overview of water requirements for electric power generation 

(for the lower Colorado River basin), 6:693 (PB—80-113509) 
La Porte, City of, IN (USA) 

Engineering study for a demonstration program to consider high 
and low technology solutions for solid waste disposal and 
energy conservation in Laporte County, Indiana, 6:1005 (PB— 
80-114275) 

Leeds Univ. (UK) 

Development and optimization of Trombe’s solar wall. Final 
report, 6:519 (EUR—6801-EN) 

Little (Arthur D.), Inc., Cambridge, MA (USA) 

Further characterization of sorbents for environmental sampling. 
Final report Mar 78-Jun 79, 6:1313 (PB—80-118763) 

Lockheed-California Co., Burbank (USA) 

100-kW hingeless metal wind turbine blade design, analysis and 
fabrication, 6:674 (DOE/NASA/9235—75/3) 

Lockheed Missiles and Space Co., Inc., Sunnyvale, CA (USA) 

Laser annealing of ion implanted CZ silicon for solar cell 
junction formation. Quarterly report No. 2, 6:417 (DOE/JPL/ 
955696—80/2) 

Los Alamos Scientific Lab., NM (USA) 

Abstract model of the finite element method, 6:1779 (LA—8468- 
T) 

Antineutrino detector for anti v oscillation studies at fission 
weapon tests and at LAMPF, 6:1256 (LA-UR—80-1544) 

Applied nuclear data research and development. Progress report, 
April 1-June 30, 1980, 6:1542 (LA—8524-PR) 

Automated transuranic assay system for soils, 6:1120 (LA—8376- 
LLWM) 

BDD: a dosimeter for the Global Positioning System, 6:1270 
(LA—8421-MS) 

Ceramic heat pipe development. Quarterly report, April 1, 1980- 
June 30, 1980, 6:1173 (DOE/TIC—11293) 

Computer graphics in a multiple-system/multiple-device 
environment, 6:1781 (LA-UR—80-2876) 

Cosmic-ray induced radiation in low-orbit space objects, 6:1400 
(LASL—80-33(MIND) 

Cross sections for neutron-induced neutron-producing reactions 
in Li and ’Li at 5.96 and 9.83 MeV, 6:1554 (LA—8342) 

Elastic wave scattering calculations and the matrix variational 
Pade approximant method, 6:1522 (LA-UR—80-2599) 

Electronic identification. Progress report, October 1, 1978- 
September 30, 1979, 6:1394 (LA—8315-PR) 

Evidence for dibaryon resonances in nucleon-nucleon scattering, 
6:1496 (LA-UR—80-3152) 

Exact partial solution to the steady-state, compressible fluid flow 
problems of jet formation and jet penetration, 6:1463 (LA— 
8371) 

Excluded flux analysis of a field reversed plasma, 6:1706 (LA— 
8512-MS) 

Fission product release. Progress report, April 1-June 30, 1980, 
6:316 (LA—8539-PR) 

Full amplitude models of 15 day Cepheids, 6:1433 (LA-UR—80- 
2720) 

Fusion-fission hybrid as an alternative to the fast breeder reactor, 
6:1696 (LA—8503-MS) 

Geothermal gradient map of the conterminous United States, 
6:585 (LA—8476-MAP) 

Improved evaluation of the differential cross sections of the 
3H(d,n)*He reaction for deuteron energies between 3 and 7 
MeV, 6:1547 (LA—8532) 

Laboratory studies of radionuclide distributions between selected 
groundwaters and geologic media. Quarterly technical progress 
report, April 1-June 30, 1980, 6:293 (LA—8472-PR) 

Melting under shock compression, 6:1630 (LA—8567-MS) 

Model for ground motion and atmospheric overpressure due to 
underground nuclear explosion, 6:1294 (LA—8554-MS) 

Move user-interface protocol, 6:1780 (LA—8542-MS) 

Notes on beam dynamics in linear accelerators, 6:1246 (LA— 
8526-MS) 

Numerica! model of the gap test, 6:1290 (LA—8408) 

P-sliminary definition and characterization of a solar industrial 
orocess heat technology and manufacturing plant for the year 
000, 6:551 (DOE/EV—0100) 
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Pressure transient testing of a manmade fractured geothermal 
reservoir: an examination of fracture versus matrix dominated 
flow effects, 6:657 (LA—8535-MS) 

Prompt fission neutron spectra and anti vp, 6:1626 (LA-UR—80- 
2707) 

Solar coal gasification research (charge code D527). Quarterly 
progress report, July 1-September 30, 1980, 6:66 (DOE/TIC— 
11294) 

Studies of transuranic waste storage under conditions expected in 
the Waste Isolation Pilot Plant (WIPP). Progress report, 
January 1-March 25, 1980, 6:292 (LA—8345-PR) 

Systematics of S- and P-wave radiation widths, 6:1625 (LA-UR— 
80-2702) 

Technology assessment of wind energy conversion systems, 6:673 
(DOE/EV—0103) 

Theory of the arc discharge in air blast breakers, 6:1713 (LA— 
8488-T) 

Three-dimensional Eulerian calculations of triple-initiated PBX 
9404, 6:1289 (LA—8206) 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Dalhart NTMS quadrangle, New Mexico/Texas/ 
Oklahoma, including concentrations of forty-two additional 
elements, 6:257 (GJBX—207(80)) 

Verification of timing routines, 6:1782 (LA-UR—80-3099) 

Void growth and swelling for cyclic pulsed radiation, 6:1095 
(LA—8510-MS) 

Volcanology at the Los Alamos Scientific Laboratory, 6:1428 
(LASL—80-42(Mini-Review)) 

What is series extrapolation about, 6:1783 (LA-UR—80-3118) 

Los Alamos Technical Associates, Inc., NM (USA) 

Assessment of LMFBR spent fuel shipping cask concepts for the 
CRBRP and the US conceptual design study, 6:1188 (SAND— 
80-0085C) 


Maine Univ., Orono (USA). Land and Water Resources Inst. 

Radon-222 in potable water supplies in Maine: the geology, 
hydrology, physics and health effects. Completion report, 
6:1357 (PB—80-116304) 

Malaker Labs., Inc., High Bridge, NJ (USA) 

Gasp. Contamination study, 6:1397 (AD—346887) 

Marine Biological Lab., Woods Hole, MA (USA). Ecosystems Center 

Carbon dioxide effects research and assessment program. 
Measurement of changes in terrestrial carbon using remote 
sensing, 6:1333 (CONF-7905176—(Summ.)) 

Marlatt and Associates, Fort Collins, CO (USA) 

Assessing the air pollution carrying capacity of the northern 
Puget Sound region: an application of TAPAS, 6:1318 (PNL— 
3555) 

Martin Marietta Corp., Denver, CO (USA) 

SOLCOST support and maintenance. Quarterly technical status 

report, 6:516 (DOE/ET/20108—T1) 
Maryland Univ., College Park (USA) 

Inclusive particle production in e* e~ interactions in the 6 and 7 

GeV center-of-mass energy regions, 6:1489 
Maryland Univ., College Park (USA). Dept. of Chemical and Nuclear 
Engineering 

Radiation-induced crosslinking and grafting reactions in 
polyethylene, 6:1155 (DOE/ER/02845—T1) 

Maryland Univ., College Park (USA). Dept. of Mechanical 
Engineering 

Study of aerodynamic methods for improving truck fuel 
economy, 6:969 (PB—80-101272) 

Maryland Univ., College Park (USA). Inst. for Physical Science and 
Technology 

Radiation-induced effects in polymers and related compounds. 

Final report, 6:1)10 (DOE/ER/02845—18) 
Massachusetts Inst. of Tech., Cambridge (USA) 

Difficult states in the quark model: glueballs and the pion. CTP 
No. 874, 6:1511 (CONF-800724—45) 

Group representation of bicrystal invariant translations with an 
application to the topology of secondary grain boundary 
dislocations, 6:1072 (DOE/ER/05002—14) 

High temperature properties and processes in ceramics: 
thermomigration, 6:1101 (DOE/ER/02923—T1) 
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Mechanism for diffusion induced grain boundary migration, 
6:1071 (DOE/ER/05002—13) 

Normalizing the renormalization group in deep inelastic 
leptoproduction. CTP No. 878, 6:1519 (CONF-800724—44) 
A-nucleus interactions. CTP No. 887, 6:1550 (CONF-800863—3) 
Volume dependence of computed grain boundary energy, 6:1070 

(DOE/ER/05002— 12) 
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Industrial Fuel Gas Demonstration Plant Program. Materials and 
licenses report (Deliverable No. 32), 6:57 (DOE/ET/13046— 


T63) 

Industrial Fuel Gas Demonstration Plant Program. Procurement 
schedule for long-lead items (Deliverable No. 48), 6:64 (DOE/ 
ET/13046—T72) 

Industrial fuel gas demonstration plant program. License 


Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Chemistry 
Low-cost solar array project. Task I. Silicon material. 
Investigation of the hydrogenation of SiCl,, 6:447 (DOE/JPL/ 
955382—79/6) 
Massachusetts Inst. of Tech., Cambridge (USA). Div. of Industrial 
Cooperation 


agreements for proprietary processes. (Deliverable No. 30), 
6:94 (DOE/ET/13046—T 10) 

Industrial Fuel Gas Demonstration Plant Program. Draft Site 
Agreement (Deliverable No. 25), 6:34 (DOE/ET/13046—T1) 
Industrial Fuel Gas Demonstration Plant Program: environmental 

permit compliance plan, 6:48 (DOE/ET/13046—T25) 
Self-igniting fuels. Exploratory work with hydrogen peroxide as Industrial Fuel Gas Demonstration Plant Program: plan for use 
an oxidant, 6:1169 (AD—896017) and disposition of industrial fuel gas, 6:37 (DOE/ET/13046— 


Massachusetts Inst. of Tech., Cambridge (USA). Energy Lab. T9) : . 
User's guide for numerical modeling of buoyant plumes in a Industrial Fuel Gas Demonstration Plant Program: procurement 
turbulent, stratified atmosphere, 6:1328 (PB—80-114549) plan, 6:59 (DOE/ET/13046—T65) 


Industrial Fuel Gas Demonstration Plant Program: staffing plan. 
Massachusetts Inst. of Tech., Cambridge (USA). Lab. for Nuclear Deliverable No. 34, 6:62 (DOE/ET/13046—T69) 


Industrial Fuel Gas Demonstration Plant Program: Task VIII 
report, demonstration plant economic analysis and commercial 
plant reassessment, 6:52 (DOE/ET/13046—T37) 

Industrial Fuel Gas Demonstration Plant Program (Phase I): site 
evaluation and selection, 6:54 (DOE/ET/13046—T42) 

Industrial Fuel Gas Demonstration Plant Project. Management 
plan (Deliverable No. 1), 6:50 (DOE/ET/13046—T35) 

Industrial Fuel Gas Demonstration-Plant Program. Cost and 
manpower plans (Deliverables No. 2 and 4), 6:63 (DOE/ET/ 
13046—T70) 

Industrial Medium-Btu Fuel Gas Demonstration-Plant Program. 
New results on the spectroscopy and dynamics of fission, 6:1598 Technical support report: combustion system data (Deliverable 

(DOE/ER/01388—452) No. 46). Part 1. Comubstion trials, 6:164 (DOE/ET/13046— 
Memphis Light, Gas and Water Div., TN (USA) _T40) 
First design review: minutes of the review (Deliverable No. 22), Pilot plant test plan, Task IX: technical support. Industrial Low- 
6:3 (DOE/ET/13046—T20) Btu Fuel Gas Demonstration-Plant Program, 6:45 (DOE/ET/ 
Industrial Fuel Gas Demonstration Plant Program. Volume III. 13046—T19) 
Demonstration plant environmental analysis (Deliverable No. Miami Univ., Coral Gables, FL (USA). Dept. of Mechanical 
27), 6:36 (DOE/ET/13046—T8) Engineering 
Industrial Fuel Gas Demonstration Plant Program. Volume II. Characterization and environmental studies of Pompano Beach 
Commercial plant design (Deliverable Nos. 15 and 16), 6:38 anaerobic digestion facility. Annual report, 6:383 (DOE/EV/ 
(DOE/ET/13046—T11) 10133—1) 
Industrial fuel gas demonstration plant program. Overall program Miami Univ., FL (USA) 
plan for Task IX. Technical support. Volume I. Plan, schedule Atmospheric tritium, 6:1325 (DOE/EV/03944—17) 
and organization. (Deliverable No. 46), 6:40 (DOE/ET/ Michigan Univ., Ann Arbor (USA) 
13046—T 13) Ambient air carbon monoxide measurements. Final report, 6:1311 
Industrial fuel gas demonstration plant program. Overall program (PB—80-117658) 
plan for Task IX. Technical support. Volume II. Pilot plant Michigan Univ., Ann Arbor (USA). Great Lakes Research Div. 
operations. (Deliverable No. 46), 6:41 (DOE/ET/13046—T14) Phytoplankton and physical-chemical conditions in selected 
Industrial fuel gas demonstration plant program. Construction rivers and the coastal zone of Lake Michigan, 1972, 6:1348 
permit. Compliance plan. (Deliverabie No. 31), 6:44 (DOE/ (COO—2003-36) 
teduesial Peal Gu Demonstration Plant Program. Phase I Dassewave Acsetiaten, Sns., Bastiagien, MA CSA) 
RennesMiess 6 t (Deli ble No. 5), 6: % DOE VET y Advanced silicon concentrator cells. Technical progress report, 
~ apee COunvenEe a. 5), Gre 6:423 (SERI/PR—8058-1-T1) 


Industrial Foe) Gas Demonstration Plant Program. Volume 1. oes ohncag oa as Dept. of ee , ti 
as Oe ees eal Geen No. hydrocarbons liberated from Western Great Plains coal. Final 
Industrial Fuel Gas Demonstration Plant Program. Conceptual ne eee "nies Olas bee of Cocauie ticicniie 
Siinateen tans cxeemmuenheaecs tindbcodiie Sac 15 Effects of varying oxygen partial pressre on molten silicon: 
and 16), 6:51 (DOE/ET/13046—T36) — interactions, final report, 6:416 (DOE/JPL/ 


Industrial Fuel Gas Demonstration Plant Program. Bid packages 

for materials (Deliverable No. 28), 6:55 (DOE/ET/13046— Missouri Univ., Rolla (USA). Dept. of Computer Science 

TSI Parametric integer linear programming: a synthesis of branch and 
Industrial Fuel Gas Demonstr.ition Plant Program. bound with cutting planes, 6:1785 (SAND—80-2223C) 

Demonstration plant construction plan (Deliverable No. 37), Mitre Corp., McLean, VA (USA). METREK Div. 

6:58 (DOE/ET/13046—T64) New England Energy Development Systems Center (NEEDS). 
Industrial Fuel Gas Demonstration Plant Program. Task III, An experiment in university-industry cooperative research. 

Demonstration plant safety, industrial hygiene, and major Volume 1: summary of results. Final report, 6:851 (PB—80- 

disaster plan (Deliverable No. 35), 6:56 (DOE/ET/13046— 112972) 

New England Energy Development Systems Center (NEEDS). 
An experiment in university-industry cooperative research 
Volume 2: case histories. Final report, 6:852 (PB—80-112980) 

Proceedings and findings of the geothermal commercialization 
workshop, 6:629 (DGE—4014-13) 

Monsanto Research Corp., Dayton, OH (USA) 

Technical, environmental, and economic feasibility of multiwaste 

gasification, 6:1222 (MRC-DA—815) 


First year of Mark-J: physics with high energy electron-positron 
colliding beams. Report No. 107, 6:1267 (DOE/ER/03069— 
779) 

Massachusetts Inst. of Tech., Lexington (USA). Lincoln Lab. 

Photovoltaic power system at Natural Bridges National 
Monument, 6:476 (DOE/ET/20279—105) 

Massachusetts Univ., Amherst (USA) 

Search for narrow anti pp states in the reaction 7~ p — p7™ anti 
pp at 16 GeV/c, 6:1474 (BNL—28353) 

Max-Planck-Institut fuer Kernphysik, Heidelberg (Germany, F.R.) 


$2) 

Industrial Fuel Gas Demonstration Plant Program. 
Demonstration plant operation plan (Deliverable No. 38), 6:60 
(DOE/ET/'3046—T66) 

Industrial Fuel Gas Demonstration Plant Program. Conceptual 
design and evaluation of commercial plant. Volume III. 
Economic analyses (Deliverable Nos. 15 and 16), 6:61 (DOE/ 
ET/13046—T67) 
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Monsanto Research Corp., Dayton, OH (USA). Dayton Lab. 

Superior heat transfer fluids for solar heating and cooling 
applications. Final report, 21 August 1978-31 December 1979. 
Report MRC-DA-953, 6:511 (ALO—35356-2) 

Monsanto Research Corp., St. Louis, MO (USA) 

Characterization of DAP plastic molding resins and molded 
parts, 6:1109 (MLM—2776(OP)) 

Montana Energy and MHD Research and Development Inst., Inc., 
Butte (USA) 

MHD power generation research, development and engineering. 
Quarterly progress report, October-December 1979, 6:891 
(DOE/ET/10816—26) 

Montana State Univ., Bozeman (USA). Dept. of Physics 

Electrical properties of lanthanum chromite based ceramics in 
hydrogen and oxidizing atmospheres at high temperatures. 
Second quarterly report, January-March 1980, 6:929 (DOE/ 
ET/15415—T1) 

Montana Univ., Missoula (USA) 

Total pion cross section measurements. Annual progress report, 
January 1, 1979-December 31, 1979, 6:1478 (DOE/ER/ 
71001—8) 

Mound Facility, Miamisburg, OH (USA) 

Electrothermal response testing of electroexplosive devices with 

electrically conducting explosives, 6:1291 (SAND—80-0231) 


National Academy of Sciences, Washington, DC (USA). Assembly of 
Mathematical and Physical Sciences 

Trace-element geochemistry of coal resource development 
related to environmental quality and health, 6:129 (DOE/CH/ 
93015—3) 

National Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center 

100-kW hingeless metal wind turbine blade design, analysis and 
fabrication, 6:674 (DOE/NASA/9235—75/3) 

National Aeronautics and Space Administration, Moffett Field, CA 
(USA). Ames Research Center 

Environmental impacts of the satellite power system (SPS) on 
the middle atmosphere, 6:408 (DOE/ER/10035—01) 

National Bureau of Standards, Washington, DC (USA), Center for 
Materials Science 

Mechanism for diffusion induced grain boundary migration, 
6:1071 (DOE/ER/05002—13) 

National Conference of States on Building Codes and Standards, Inc., 
McLean, VA (USA) 

Recommended requirements to code officials for solar heating, 
cooling, and hot water systems. Model document for code 
Officials on solar heating and cooling of buildings, 6:406 
(DOE/CS/34281—01) 

a Inst. for Occupational Safety and Health, Rockville, MD 
(USA) 

Coal liquefaction: recent findings in occupational safety and 

health. Special technical report, 6:1414 (NIOSH—80-122) 
National Lead Co. of Ohio, Cincinnati (USA) 

Vacuum-water production heat treatment of XM774 and XM833 
depleted uranium-0.75% titanium penetrators, 6:1060 (NLCO— 
1166) 

National Oceanic and Atmospheric Administration, Silver Spring, 
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(SAND—80-8027) 

Pump consumption test report, 6:560 (SAND—80-1707) 
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Dynamic Isotope Power System: technology verification phase. 
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Kilowatt Isotope Power System: component test procedure for 
the ground demonstration system jet condenser focusing. 77- 
KIPS-59. Revision A, 6:344 (DOE/ET/33001—T25) 
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Kilowatt Isotope Power System: component test report for the 
Ground Demonstration System Alternator Stator, 6:334 
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Indian bio-gas resource index documentary resources, 6:384 
(NP—25164) 

Team, Inc., Tucson, AZ (USA) 

Solar production of intermediate temperature process heat. Phase 
I design. Final report, 6:503 (DOE/CS/30311—T1) 
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radiation-induced xerostomia patients. Agglutination activity 
against cariogenic microorganisms, active immunoglobulin 
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development. Preliminary design report, Appendices, Part 1 
(Final), 6:507 (SAN—1570-2/2) 
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Union Carbide Corp., Oak Ridge, TN (USA). Nuclear Div. 

Finite element formulation of the two-dimensional nonlinear 
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2000Mw(t) HTGR-GT power cycle cooling system alternatives, 
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6:135 (DOE/ET/10159—T3) 

USDOE Energy Information Administration, Washington, DC 
(USA). Office of Energy Source Analysis 

Study of federai oil imports reporting systems, 6:219 (DOE/ 

EIA—0184/33) 





USDOE ENERGY INFORMATION ADMINISTRATION, WASHINGTON, 


USDOE Energy Information Administration, Washington, DC 
(USA), Office of Oil and Gas Statistics 
Underground natural gas storage in the United States, 1979-1980 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms. Subject descriptors and quali- 
fiers (subheadings) are selected and presented in the following 
format: 
SUBJECT DESCRIPTOR 
Qualifier 
Title, (supplementary information), citation number, 
(report number) 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
the subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases 
the title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are general- 
ly the names of specific materials, things, or processes. To the 
extent possible, a qualifier is selected to describe the properties of, 
or processses applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references” are included to guide users from synonymous 
terms or phrases to the descriptor selected as a subject heading for 
the concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). “See 
also references” are used to indicate where to find references to 
subject concepts that are narrower, broader, or related to a particu- 
lar subject heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. 
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ABANDONED SITES 
Pollution Control 
Ultimate disposal of hazardous wastes, 6:1341 
ABANDONED WELLS 
Reentry 
Investigation and evaluation of geopressured-geothermal wells, 
6:648 (DOE/ET/28460—S) 
ABSORPTION REFRIGERATION CYCLE 
Solar thermal systems long-term performance prediction using 
closed-form solutions, 6:533 
ACCELERATOR FACILITIES 
Energy Conservation 
Minimizing energy consumption of accelerators and storage 
ring facilities, 6:1263 (BNL—28188) 
Energy Consumption 
Minimizing energy consumption of accelerators and storage 
ring facilities, 6:1263 (BNL—28188) 
Feasibility Studies 
Study of a national 2-GeV continuous beam electron 
accelerator, 6:1251 (ANL-PHY—79-2(Rev.1)) 
ACCELERATORS 


See also BROOKHAVEN AGS 
CERN SPS SYNCHROTRON 
COLLECTIVE ACCELERATORS 
HEAVY ION ACCELERATORS 
LAMPF LINAC 
LINEAR ACCELERATORS 
STORAGE RINGS 
SYNCHROTRONS 


Beam Dynamics 
Ion beamlet steering by aperture displacement in two-stage 
accelerators, 6:1248 


ACCUMULATORS 
Performance Testing 
Kilowatt Isotope Power System: component report for the 
Ground Demonstration System Accumulator, 6:333 
(DOE/ET/33001—T2) 
Kilowatt Isotope Power System: component test report for the 
ground demonstration system accumulator. 77-KIPS-100, 
6:349 (DOE/ET/33001—T30) 
ACES 
See QUARKS 
ACETYLENE 
Chemisorption 
Application of high resolution electron energy loss 
spectroscopy to the characterization of small molecules 
adsorbed on rhodium surfaces, 6:1131 (LBL—11357) 
Electrochemistry 
Electrochemistry of acetylides, nitrides and carbon cathodes in 
molten halides. Progress report, 6:1148 (DOE/ER/04445— 
Tl) 
Production 
Development and economics of the Avco arc-coal-acetylene 
process, 6:23 
ACID ELECTROLYTE FUEL CELLS 
Scale-up of phosphoric acid fuel cells, 6:927 
ACIDS (ORGANIC) 
See ORGANIC ACIDS 
ACRALDEHYDE 
See ACROLEIN 
ACROLEIN 
Toxicity 
Toxicity of chemical compounds used for enhanced oil 
recovery. Final report, 6:1410 (DOE/BC/10014—5) 
ACRYLAMIDE 
Toxicity 
Toxicity of chemical compounds used for enhanced oil 
recovery. Final report, 6:1410 (DOE/BC/10014—S) 
ACRYLIC ALDEHYDE 
See ACROLEIN 
ACRYLONITRILE 
Chemical Reaction Kinetics 
Kinetics and mechanism of substitution reactions of cobalt(I) 
derivatives. Evidence for 7-adduct formation, 6:1138 
ACTIN 
Fluctuations 
Contractile basis of ameboid movement VIII. Aequorin 
luminescence during ameboid movement, endocytosis, and 
capping, 6:1390 
ACTINIDES 
Separation Processes 
2,3-dihydroxybenzoic acid amides of tetraazaalkanes and 
tetraaza cycloalkanes (Patent), 6:1128 
ADDITIVES 
See also FUEL ADDITIVES 
Chemical Composition 
Synergistic lubricating compositions (Patent), 6:233 
Health Hazards 
Cardiac arrhythmias associated with a liquid protein diet for 
the treatment of obesity, 6:1384 
ADENOSINE MONOPHOSPHATE 
See AMP 
ADENOSINE TRIPHOSPHATASE 
See ATP-ASF 
ADSORBENTS 


See also CHARCOAL 
SILICA GEL 
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Performance Testing 
Further characterization of sorbents for environmental 
sampling. Final report Mar 78-Jun 79, 6:1313 (PB—80- 
118763) 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 
Sampling 
Aerosol source characterization study in miami, florida. trace 
element analysis. Final report jun 76-jun 79, 6:1314 (PB—80- 
118771) 
AGGLOMERATING ASH PROCESS 
Deactivation 
Inactivation/property management of agglomerating burner 
pdu. Final report, 1 February 1978-31 July 1980, 6:67 (FE— 
3023-7) 
AGGLUTINATION 
See ANTIGEN-ANTIBODY REACTIONS 
AGGLUTININS 
Delayed Radiation Effects 
Determination of antibody to Streptococcus mutans from 
radiation-induced xerostomia patients. Agglutination activity 
against cariogenic microorganisms, active immunoglobulin 
classes, and post-irradiation caries activity in cancer patients. 
Final report 15 jul 77-14 apr 79, 6:1401 (PB—80-120991) 
AGRICULTURAL RESIDUES 
See AGRICULTURAL WASTES 
AGRICULTURAL WASTES 


See also BAGASSE 
MANURES 


Gasification 
Demonstration of a pilot plant gas producer using biomass 
residues. Volume I. Summary, 6:451 (P—500-80-035) 
Pelletizing 
Fuel pellets and process for producing fuel pellets from 
botanical materials (Patent), 6:395 
AGRICULTURE 
Agriculture's dilemma: providing food and energy, 6:469 
Solar Energy Conversion 


Biomass energy conversion, 6:450 


AIR 
See also EARTH ATMOSPHERE 
Chemical Reaction Kinetics 
Feasibility studies of in-situ coal gasification in the Warrior 
coal field. Quarterly report, 6:33 (DOE/ET/10182—T7) 
AIR CLEANING SYSTEMS 
Design 
Energy transfer and air purifying devices (Patent), 6:1240 
AIR CONDITIONERS 
See also SOLAR AIR CONDITIONERS 
Sensible and latent cooling requirements of conventional and 
passively cooled residences in American climates, 6:959 
Energy Efficiency 
Method and apparatus for increasing air conditioner efficiency 
(Patent), 6:939 
Energy Efficiency Standards 
Life-cycle cost analysis of major appliances, 6:954 (LBL— 
11338) 
Life-Cycle Cost 
Life-cycle cost analysis of major appliances, 6:954 (LBL— 
11338) 
AIR CONDITIONING 
See also SOLAR AIR CONDITIONING 
Computer Calculations 
Sensible and latent cooling requirements of conventional and 
passively cooled residences in American climates, 6:959 
AIR FILTERS 
Equipment Protection Devices 
Fire protection countermeasures for containment ventilation 
systems, 6:1182 (UCRL—84979) 
Fire Resistance 
Fire protection countermeasures for containment ventilation 
systems, 6:1182 (UCRL—84979) 
AIR HEATERS 
See also SOLAR AIR HEATERS 
Design 
MHD air heater development technology. Progress report, 
November 26, 1979-March 31, 1980, 6:903 
(DOE/ET/15602—T1) 


Parametric Analysis 


Materials Testing 

MHD air heater development technology. Progress report, 
November 26, 1979-March 31, 1980, 6:903 
(DOE/ET/15602—T1) 

Operability and materials testing for MHD air heaters, 6:908 

AIR INFILTRATION 
Research Programs 

Air infiltration in buildings: International Energy Agency 

(IEA). Draft program plan, 6:936 (DOE/CS—0099-D) 
AIR POLLUTION 
Aerosols 

Aerosol source characterization study in miami, florida. trace 
element analysis. Final report jun 76-jun 79, 6:1314 (PB—80- 

118771) 
Carbon Dioxide 

Further characterization of sorbents for environmental 
sampling. Final report Mar 78-Jun 79, 6:1313 (PB—80- 

118763) 
Data Analysis 

Analysis of baseline data from federally leased oil shale tracts 

in Colorado and Utah, 6:1306 (DOE/EV/70031—S5) 
Environmental Transport 

Air Resources Laboratories atmospheric transport and 
dispersion model (ARL-ATAD), 6:1308 (NOAA-TM-ERL- 
ARL—81) 

Monitoring 

A feasibility study of a pocket-sized gas chromatographic air 
analyzer. Final contract report, 6:1315 (PB—80-118946) 

The impact of future diesel emissions on the air quality of large 
cities. Final report (Projections for Chicago, Los Angeles, 
and New York City through the year 2000), 6:1309 (PB—80- 
113657) 

Nitrogen Oxides 

Nitrogen oxide air pollution. Part 3. Atmospheric chemistry 
(citations from the American Petroleum Institute data base). 
Report for 1976-Oct 79, 6:1317 (PB—80-803661) 

Nitrogen oxide air pollution. Part 4. Biological effects 
(citations from the American Petroleum Institute data base). 
Report for 1973-Oct 79, 6:1409 (PB—80-803679) 

Plumes 

User's guide for numerical modeling of buoyant plumes in a 

turbulent, stratified atmosphere, 6:1328 (PB—80-114549) 
Water Vapor 

Further characterization of sorbents for environmental 
sampling. Final report Mar 78-Jun 79, 6:1313 (PB—80- 
118763) 

AIR POLLUTION CONTROL 
Parametric Analysis 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site E, 6:726 (EPA— 
600/7-80-064a) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site F, 6:727 (EPA— 
600/7-80-065a) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site G, 6:729 (EPA— 
600/7-80-082a) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site H, 6:731 (EPA— 
600/7-80-112a) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site H. Data 
supplement, 6:732 (EPA—600/7-80-112b) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site J, 6:735 (EPA— 
600/7-80-137a) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site J, (data 
supplement) (Data; no text), 6:736 (EPA--600/7-80-137b) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site K, 6:737 (EPA— 
600/7-80-138a) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site D, 6:724 (EPA— 
600/7-79-237a) 








AIR POLLUTION CONTROL 


Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvment: Site D (data 
supplement), 6:725 (EPA—600/7-79-237b) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvment: Site G (data 
supplement), 6:730 (EPA—600/7-80-082b) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - site K (data 
supplement), 6:738 (EPA—600/7-80-138b) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - site I, 6:733 (EPA— 
600/7-80-136a) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - site F (data 
supplement), 6:728 (EPA—600/7-80-065b) 

AIR POLLUTION MONITORS 
Bibliographies 

Nitrogen oxide air pollution. Part 2. Detection and analysis 
(citations from the American Petroleum Institute data base). 
Report for 1975-Oct 79, 6:1316 (PB—80-803653) 

Data Acquisition Systems 

Radian Remote Sampling System. Digital Processor System, 

6:1777 (COO—4596-T 1) 
Design 

An investigation of potential markets for an instrument for 
measuring non-methane hydrocarbons in ambient air by a 
cryogenic technique, 6:1312 (PB—80-118557) 

Mobile Ambient Air Monitor, 6:1319 (RFP—3010) 

Performance Testing 

A feasibility study of a pocket-sized gas chromatographic air 
analyzer. Final contract report, 6:1315 (PB—80-118946) 

Ambient air carbon monoxide measurements. Final report, 
6:1311 (PB—80-117658) 

AIR QUALITY 
Forecasting 

The impact of future diesel emissions on the air quality of large 
cities. Final report (Projections for Chicago, Los Angeles, 
and New York City through the year 2000), 6:1309 (PB—80- 
113657) 

Monitoring 
Iowa air quality report (1978), 6:1310 (PB—80-116163) 
AIR SOURCE HEAT PUMPS 
Design 
Space heating installation (Patent), 6:944 
Energy Consumption 

A thermodynamic computer simulation of an air-to-air heat 
pump system for a commercial building. Progress report, 
6:962 (PB—80-118664) 

Operation 

A thermodynamic computer simulation of an air-to-air heat 
pump system for a commercial building. Progress report, 
6:962 (PB—80- 118664) 

AIRCRAFT 
Accidents 

Psychophysiological and other factors affecting human 
performance in accident prevention and investigation 
(Comparison of aviation with other industries), 6:1418 
(CONF-801096—1) 

Fuel Consumption 

Energy conservation potential of general aviation activity, 

6:966 (AD-A—081182) 
Gas Turbines 
Ceramics for turbine engine applications, 6:1096 (AGARD- 
CP—276) 
AIRCRAFT FUELS 
See AVIATION FUELS 
ALABAMA 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 

Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 

Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 

National electric rate book: Alabama, 6:709 (DOE/EIA—0155) 

Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
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Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
ALASKA 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
National electric rate book: Alaska, 6:713 (DOE/EIA— 
0198(79)AK) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Economic Impact 
Alaska OCS socioeconomic studies program. Statewide 
impacts of OCS petroleum development in Alaska. Final 
report, 6:224 (PB—80-108707) 
Hydroelectric Power 
Annual report, 1979, 6:397 (DOE/TIC—11212) 
Petroleum Industry 
Alaska OCS socioeconomic studies program. Statewide 
impacts of OCS petroleum development in Alaska. Final 
report, 6:224 (PB—80-108707) 
Power Demand 
Annual report, 1979, 6:397 (DOE/TIC—11212) 
Power Systems 
Annual report, 1979, 6:397 (DOE/TIC—11212) 
Social Impact 
Alaska OCS socioeconomic studies program. Statewide 
impacts of OCS petroleum development in Alaska. Final 
report, 6:224 (PB—80-108707) 
ALCOHOL FUELS 
See also ETHANOL FUELS 
Demonstration Programs 
Synthetic fuels demonstration projects, 6:462 
Meetings 
Alcohol-fuel symposium, 6:464 
Uses 
Alcohol-fuel symposium, 6:464 
ALGAE 
See also PHYTOPLANKTON 
Anaerobic Digestion 
Analysis of the photosynthesis energy factory as an integrated 
bioconversion system, 6:465 
ALGORITHMS 
MENT: a maximum entropy algorithm for reconstructing a 
source from projection data, 6:1791 
ALKALI METAL COMPLEXES 
Catalytic Effects 
Mechanisms of alkali metal catalysis in the gasification of coal, 
char, or graphite, 6:65 
ALKALI METAL COMPOUNDS 
Catalytic Effects 
Mechanisms of alkali metal catalysis in the gasification of coal, 
char, or graphite, 6:65 
ALKALI METALS 
See also CESIUM 
LITHIUM 
POTASSIUM 


RUBIDIUM 
SODIUM 
Catalytic Effects 
Hydrocarbon dehydrogenation with a multimetallic catalytic 
composite (Patent), 6:204 
Process for the production of an intermediate Btu gas (Patent), 
6:76 
Process for the production of a chemical synthesis gas from 
coal (Patent), 6:79 
ALKALINE EARTH METALS 
See also BARIUM 
BERYLLIUM 
CALCIUM 
MAGNESIUM 
STRONTIUM 
Catalytic Effects 
Hydrocarbon dehydrogenation with a multimetallic catalytic 
composite (Patent), 6:204 
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ALKANES 


See also BUTANE 
CYCLOALKANES 
CYCLOHEXANE 
ETHANE 
HEPTANE 
HEXANE 
METHANE 
PROPANE 


Chemical Preparation 
2.3-dihydroxybenzoic acid amides of tetraazaalkanes and 
tetraaza cycloalkanes (Patent), 6:1128 
Radiolysis 
Radiation-induced effects in polymers and related compounds. 
Final report, 6:1110 (DOE/ER/02845—18) 
Radiation-induced crosslinking and grafting reactions in 
polyethylene (Gamma rays, electron beams), 6:1155 
(DOE/ER/02845—T1) 
ALKENES 
See also ETHYLENE 
NORBORNADIENE 
Chemical Reaction Kinetics 
Model for stack plume reactions with atmospheric dilution 
(SPREAD), 6:1304 (BNL—28332) 
Hydrogenation 
Reactions of imines with (u-H),Os3(CO):0. Competitive 
addition and abstraction of hydrogen atoms to and from an 
iminyl group, 6:1140 
Stabilization 
Process for the treatment of olefinic gasoline (Patent), 6:197 
Synthesis 
Catalytic conversion of oxygenated compounds to low 
molecular weight olefins. Progress report for the period 
March 1, 1980 to August 31, 1980, 6:379 (DOE/PC/04717— 
5) 
Preliminary results in the fast pyrolysis of biomass to lower 
olefins, 6:454 
ALKYL RADICALS 
Electron Spin Resonance 
Radiation-induced effects in polymers and related compounds. 
Final report, 6:1110 (DOE/ER/02845—18) 
Radiation-induced crosslinking and grafting reactions in 
polyethylene (Gamma rays, electron beams), 6:1155 
(DOE/ER/02845—T1) 
ALLOYS 
See also CORROSION RESISTANT ALLOYS 
Abrasion 
Microstructural effects in abrasive wear. Quarterly progress 
report, 1 June 1980-1 September 1980, 6:1079 
(DOE/ET/10460—14) 
Research Programs 
Metals and ceramics division materials science program annual 
progress report for period ending June 30, 1980, 6:1080 
(ORNL—S5672) 
Wear 
Microstructural effects in abrasive wear. Quarterly progress 
report, 1 June 1980-1 September 1980, 6:1079 
(DOE/ET/10460— 14) 
Selection of a non-cobalt alloy for sliding-wear service in a 
nuclear valve, 6:788 (UNI-SA—73) 
ALPHA REACTIONS 
Capture 
Giant resonance effects in radiative capture, 6:1544 
(DOE/ER/01388—456) 
Deep Inelastic Heavy Ion Reactions 
Nuclear momentum distribution and relativistic heavy-ion 
reactions (7 GeV/c), 6:1552 (LBL— 10688) 
Differential Cross Sections 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(V ol. 15)(Pt.F)) 
Elastic Scattering 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(V ol. 15)(Pt.F)) 
Inelastic Scattering 
Giant multipole resonances from inelastic scattering of 152- 
MeV alpha particles, 6:1569 


ALUMINIUM 27 TARGET 
Neon 20 Reactions 


ALTERNATE FUELS 
See SYNTHETIC FUELS 
ALTERNATORS 
Electric Controllers 
Kilowatt Isotope Power System: component test specification 
for the ground demonstration system electrical controller. 
77-KIPS-60, 6:341 (DOE/ET/33001—T12) 
Performance Testing 
Kilowatt Isotope Power System: component test report for the 
Ground Demonstration System Alternator Stator, 6:334 
(DOE/ET/33001—T3) 
Stators 
Dynamic Isotope Power System: technology verification 
phase. Component test specification for the ground 
demonstration system alternator stator. 79-DIPS-41, 6:345 
(DOE/ET/33001—T26) 
ALUMINA 
See ALUMINIUM OXIDES 
ALUMINIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
Corrosion 
Bearing assembly and the like for use in corrosive and non- 
corrosive atmospheres (Patent), 6:264 
Materials Recovery 
Experimental processing of salt slags from an aluminum dross 
furnace, 6:995 (BM-RI—8446) 
Melting 
Fuel savings through high-effectiveness flue gas recuperation, 
6:992 
Physical Radiation Effects 
Void growth and swelling for cyclic pulsed radiation, 6:1095 
(LA—8510-MS) 
Pion Reactions 
Total pion cross section measurements. Annual progress 
report, January 1, 1979-December 31, 1979, 6:1478 
(DOE/ER/71001—8) 
Sulfidation 
Hydrotreating process utilizing elemental sulfur for 
presulfiding the catalyst (Patent), 6:200 
Technology Assessment 
Technical optior= for conservation of metals; case studies of 
selected metals and products. Volume II-C: identification 
and evaluation of metal conservation approaches for 
products. Working paper No. 3, 6:976 (PB—80-110935) 
Technical options for conservation of metals: case studies of 
selected metals and products. Volume II-E: analysis of the 
impacts of changing product service life and material 
content. Working paper No. 5, 6:978 (PB—80-110950) 
Thermionic Emission 
Thermionic emission in reactions of aluminum with some 
metals and their oxides, 6:1085 (SAND—80-6022) 
ALUMINIUM 26 
Isotope Ratio 
Explosive neon burning and **Al gamma-ray astronomy, 
6:1436 
Nucleosynthesis 
Explosive neon burning and **Al gamma-ray astronomy, 
6:1436 
ALUMINIUM 27 
Isotope Ratio 
Explosive neon burning and **Al gamma-ray astronomy, 
6:1436 
Nucleosynthesis 
Explosive neon burning and **Al gamma-ray astronomy, 
6:1436 
ALUMINIUM 27 TARGET 
Lithium 6 Reactions 
Elastic scattering and inelastic scattering of 88-MeV ®Li, 
6:1563 (ORNL/TM—7510) 
Neon 20 Reactions 
Distribution of products in the reaction “°Ne + Al (118 and 
167 MeV), 6:1561 (LBL—10688) 





ALUMINIUM 27 TARGET 
Proton Reactions 


Proton Reactions 
Possible isobar mechanism for production of high momentum 
protons in the backward direction in proton-nucleus and 
nucleus-nucleus interactions, 6:1555 (LBL—10688) 
Recoil properties of nuclei produced in the interaction of 
protons with ?7Al. I, 6:1565 
ALUMINIUM FLUORIDES 
Molecular Orbital Method 
Basic energy science, 6:1130 (ANL—80-66) 
ALUMINIUM OXIDES 
See also SPINELS 
Catalyst Supports 
Hydrocarbon dehydrogenation with a multimetallic catalytic 
composite (Patent), 6:204 
Catalytic Effects 
Supported catalyst for purifying gas and method of 
manufacturing the same (Patent), 6:124 
Fabrication 
Ceramic compositions and articles prepared therefrom (Patent), 
6:1099 
Materials Recovery 
Experimental processing of salt slags from an aluminum dross 
furnace, 6:995 (BM-RI—8446) 
Microstructure 
Observation of dislocations and twins in explosively compacted 
alumina, 6:1097 (CONF-800641—7) 
Powder Metallurgy 
Observation of dislocations and twins in explosively compacted 
alumina, 6:1097 (CONF-800641—7) 
Sintering 
Transient eutectics in sintering of sodium beta alumina, 6:829 
AMBERLITE 
See ORGANIC ION EXCHANGERS 
AMEBA 
See AMOEBA 
AMERICIUM 
Crystal Structure 
Crystal structure of the high pressure form of Am, 6:1076 
AMERICIUM 241 
Distribution 
Investigation of the transport of actinide-bearing soil colloids 
in the soil-aquatic environment, 6:1337 (DOE/EV/73012—5) 
AMERICIUM OXIDES 
Packaging 
Safety analysis report: packages. Pu oxide and Am oxide 
shipping cask (Packaging of fissile and other radioactive 
materials. Final report, 6:317 (DPSPU—79-124-1) 
AMIDES 
See also ACRYLAMIDE 
Chemical Preparation 
2,3-dihydroxybenzoic acid amides of tetraazaalkanes and 
tetraaza cycloalkanes (Patent), 6:1128 
AMINES 


See also ANILINE 
DOPAMINE 
RHODAMINES 


Crystal Structure 
Polarized electronic absorption spectra of (ethylenediamine) 
dichloropalladium(II) (At temperatures of 300° and 5°K), 
6:1139 
Derivatization 
Derivatization of primary aromatic amines with fluorescamine, 
6:1121 
Photolysis 
Laser photolysis study of the exciplex between triplet benzil 
and triethylamine, 6:1154 
AMINO ACIDS 
See also ETHIONINE 
Toxicity 
Cardiac arrhythmias associated with a liquid protein diet for 
the treatment of obesity, 6:1384 
AMINOBENZENE 
See ANILINE 
AMINOGLYCIDES 
See AMINES 
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AMMONIA 
Bibliographies 
Liquefied Gaseous Fuels Safety and Environmental Control 
Assessment Program: second status report, 6:212 
(DOE/EV—0085(Vol.1)) 
Desorption 
Structure of NHs on Ni(111), 6:1444 (SAND—80-2162C) 
Health Hazards 
Liquefied Gaseous Fuels Safety and Environmental Control 
Assessment Program: second status report, 6:212 
(DOE/EV—0085(Vol.1)) 
Pollution Abatement 
Liquefied Gaseous Fuels Safety and Environmental Control 
Assessment Program: second status report, 6:213 
(DOE/EV—0085(Vol.3)) 
Production 
Process for the preparation of ammonia and heavy water 
(Patent), 6:393 
Safety 
Liquefied Gaseous Fuels Safety and Environmental Control 
Assessment Program: second status report, 6:213 
(DOE/EV—0085(Vol.3)) 
AMMONIUM CHLORIDES 
Toxicity 
Toxicity of chemical compounds used for enhanced oil 
recovery. Final report, 6:1410 (DOE/BC/10014—5) 
AMOEBA 
Contraction 
Contractile basis of ameboid movement VIII. Aequorin 
luminescence during ameboid movement, endocytosis, and 
capping, 6:1390 
AMP 
(Adenosine monophosphate.) 
Receptors 
Regulation of adenosine 3’: 5'-cyclic monophosphate 
accumulation in glia by alpha-adrenergic agonists, 6:1372 
ANAEROBIC DIGESTION 
See also BIOGAS PROCESS 
Demonstration Plants 
Refuse conversion to methane (refcom): a proof-of-concept 
anaerobic digestion facility, 6:385 
Demonstration Programs 
Synthetic fuels demonstration projects, 6:462 
Environmental Impacts 
Characterization and environmental studies of Pompano Beach 
anaerobic digestion facility. Annual report, 6:383 
(DOE/EV/10133—1) 
Optimization 
Effect of gamma radiation on yields of methane gas from the 
anaerobic bacterial digestion of sewage sludge, 6:390 
Pilot Plants 
Characterization and environmental studies of Pompano Beach 
anaerobic digestion facility. Annual report, 6:383 
(DOE/EV/10i33—1) 
ANALYTIC FUNCTIONS 
Series Expansion 
What is series extrapolation about, 6:1783 (LA-UR—80-3118) 
ANDCO-TORRAX SLAGGING PYROLYSIS SYSTEM 
See SLAGGING PYROLYSIS PROCESS 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANILINE 
Toxicity 
Toxicity of chemical compounds used for enhanced oil 
recovery. Final report, 6:1410 (DOE/BC/10014—5) 
ANIMAL GROWTH 
Research Programs 
Annual progress report, July 1, 1979-June 30, 1980, 6:1332 
(UCLA—12-1253) 
ANL 
(Argonne National Laboratory.) 
Research Programs 
Chemical Engineering Division research highlights, 1979, 
6:1769 (ANL—80-66) 
ANTENNAS 
Operation 
Generalized free-space equation for computation of power 
transferred between two antennas, 6:1219 (SAND—80-1733) 
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Power 
Generalized free-space equation for computation of power 
transferred between two antennas, 6:1219 (SAND—80-1733) 
ANTHRACITE 
Production 
Weekly coal production: Bituminous and lignite, Pennsylvania 
anthracite, 6:143 (DOE/EIA—0218) 
ANTIBODIES 
Specificity 
Platelet antibody in idiopathic thrombocytopenic purpura and 
other thrombocytopenias, 6:1383 
ANTIGEN-ANTIBODY REACTIONS 
Delayed Radiation Effects 
Determination of antibody to Streptococcus mutans from 
radiation-induced xerostomia patients. Agglutination activity 
against cariogenic microorganisms, active immunoglobulin 


classes, and post-irradiation caries activity in cancer patients. 


Final report 15 jul 77-14 apr 79, 6:1401 (PB—80-120991) 
ANTIMONY 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
Sulfidation 
Hydrotreating process utilizing elemental sulfur for 
presulfiding the catalyst (Patent), 6:200 
ANTINEUTRINOS 
Neutrino Detection 
Antineutrino detector for anti v oscillation studies at fission 
weapon tests and at LAMPF, 6:1256 (LA-UR—80-1544) 
ANTIPROTON-DEUTERON INTERACTIONS 
Annihilation 
Search for narrow anti NN states in anti pd annihilation (500 
and 610 MeV/c), 6:1475 (CONF-800688—5) 
AQUATIC ECOSYSTEMS 
Mineral Cycling 
Carbon dioxide. Progress report, 6:1334 (DOE/ET/10040—3) 
AQUIFERS 
Heat Storage 
Thermal energy storage in aquifers: experimental study, 6:818 
ARC FURNACES 
Waste Heat 
Possibilities of energy recovery and integrated energy supply 
of foundries (In German), 6:985 (BMFT-FB-T—80-042) 
ARGILLITE 
Radionuclide Migration 
Laboratory studies of radionuclide distributions between 
selected groundwaters and geologic media. Quarterly 
technical progress repert, April 1-June 30, 1980, 6:293 
(LA—8472-PR) 
Rock-Fluid Interactions 
Assessment of potential radionuclide transport in site-specific 
geologic formations, 6:306 (SAND—79-2468) 
Sorptive Properties 
Assessment of potential radionuclide transport in site-specific 
geologic formations, 6:306 (SAND—79-2468) 
ARGON 
Ion-Atom Collisions 
Unexpected charge-state dependence of K x rays produced in 
gaseous targets by S/sup +q/ and Ti/sup +q/ ions, 6:1460 
ARGON 40 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
Possible isobar mechanism for production of high momentum 
protons in the backward direction in proton-nucleus and 
nucleus-nucleus interactions, 6:1555 (LBL—10688) 
Role of finite particle number effects in high-energy heavy ion 
collisions, 6:1566 (LBL— 10688) 
Elastic Scattering 
Energy dependence of multi-pion production in high-energy 
nucleus-nucleus collisions, 6:1571 
Inelastic Scattering 
Energy dependence of multi-pion production in high-energy 
nucleus-nucleus collisions, 6:1571 
Mu!tiple Production 
Energy dependence of multi-pion production in high-energy 
nucleus-nucleus collisions, 6:1571 


Particle Production 
4m physics (0.4 to 1.8 GeV/A), 6:1568 (LBL—10688) 
ARGON FLUORIDES 
Scintillation Quenching 
Electron quenching of KrF* and ArF*, 6:1462 
ARGON IONS 
Absorption Spectra 
Electronic states of Ne2*, Are*, Kro*, and Xe2*. II. Absorption 
cross sections for the 1(1/2)/sub u/—+1(3/2)/sub g/, 
1(1/2)/sub g/, 2(1/2)/sub g/ transitions, 6:1453 
Energy-Level Transitions 
Electronic states of Nez*, Are*, Kr2*, and Xe2*. II. Absorption 
cross sections for the 1(1/2)/sub u/—+1(3/2)/sub g/, 
1(1/2)/sub g/, 2(1/2)/sub g/ transitions, 6:1453 
Potential Energy 
Electronic states of Ne2*, Are*, Kr2*, and Xe2*. II. Absorption 
cross sections for the 1{1/2)/sub u/—+1(3/2)/sub g/, 
1(1/2)/sub g/, 2(1/2)/sub g/ transitions, 6:1453 
ARGONNE NATIONAL LABORATORY 
See ANL 
ARIZONA 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Climates 
Implications of solar energy alternatives for community design, 
6:884 (ORNL/Sub—7830/1) 
Geothermal Resources 
Review of water resource potential for developing geothermal 
resource sites in the western United States, 6:576 (HEDL- 
TME—79-74) 
Insolation 
Implications of solar energy alternatives for community design, 
6:884 (ORNL/Sub—7830/1) 
Water Requirements 
Review of water resource potential for developing geothermal 
resource sites 'n the western United States, 6:576 (HEDL- 
TME—79-74) 
Water Resources 
Review of water resource potential for developing geothermal 
resource sites in the western United States, 6:576 (HEDL- 
TME—79-74) 
ARKANSAS 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission jines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Insolation 
Site insolation and wind power characteristics: technical report 
western region (north section), 6:403 (DOE/CS/20160— 
01(Vol.5)) 
Site insolation and wind power characteristics: technical report 
Southern region, 6:401 (DOE/CS/20160—0(Vol.3)) 
Wind 
Site insolation and wind power characteristics: technical report 
western region (north section), 6:403 (DOE/CS/20160— 
01(Vol.5)) 
Site insolation and wind power characteristics: technical report 
Southern region, 6:401 (DOE/CS/20160—0(Vol.3)) 
ARMY PERSONNEL 
See MILITARY PERSONNEL 





Wind 


AROMATICS 


See also ANILINE 
BENZENE 
BIBENZYL 
CONDENSED AROMATICS 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 
QUINONES 
STYRENE 
TOLUENE 
XYLENES 


Chemical Preparation 
Covalent attachment of arenes to SnO2-semiconductor 
electrodes, 6:1100 
Chemical Properties 
Covalent attachment of arenes to SnO.-semiconductor 
electrodes, 6:1100 
Physical Properties 
Covalent attachment of arenes to SnO2-semiconductor 
electrodes, 6:1100 
Synthesis 
Dehydrocyclization with an acidic multimetallic catalytic 
composite (Patent), 6:201 
ARSENIC 
Crystal-Phase Transformations 
Nuclear quadrupole resonance studies of amorphous, 
orthorhombic, and rhombohedral arsenic, 6:1112 
Environmental Impacts 
Trace-element geochemistry of coal resource development 
related to environmental quality and health, 6:129 
(DOE/CH/93015—3) 
Health Hazards 
Trace-element geochemist~y of coal resource development 
related to environmental quality and health, 6:129 
(DOE/CH/93015—3) 
Waste Processing 
Simultaneous removal of hazardous metals from wastewater 
and disposal of the resultant sludge, 6:1354 
ARSENIC 67 
Beta-Plus Decay 
B* decay of ®’ As, 6:1570 
ARSENIC OXIDES 
Catalytic Effects 
Hydrodesulfurization of hydrocarbon oils with a catalyst 
containing arsenic (Patent), 6:203 
ASCITES TUMOR CELLS 
Transferases 
[Accumulation of methyl-deficient rat liver messenger 
ribonucleic acid on ethionine administration]. Progress report 
(Methyltransferase activity in Ehrlich ascites tumor cells and 
effects of phorbol ester on methyltransferase activity), 6:1367 
(DOE/EV/10100—1) 
ASHES 
See also FLY ASH 
Materials Handling 
Cooling means for a water-filled ash hopper (Patent), 6:1224 
Waste Heat Utilization 
Method for thermal processing bitumen-containing materials 
and device for realization of same (Patent), 6:248 
ASPHALTENES 
Centrifugation 
Separation of asphaltic materials from heptane soluble 
components in liquified solid hydrocarbonaceous extracts 
(Patent), 6:17 
ASPHALTS 
See also ASPHALTENES 
Mixers 
Drum mix asphalt plant with fiber filter dust collector (Patent), 
6:1183 
Trade 
Sales of asphalt in 1978, 6:215 (DOE/EIA—O112/78) 
ASTRONAUTS 
Radiation Doses 
Cosmic-ray induced radiation in low-orbit space objects, 6:1400 
(LASL—80-33(MIN]I)) 
Radiation Hazards 
Modified Elemental Volume Dose Program (MEVDP). 
Technical report, 7 Feb-7 Aug 1969, 6:1398 (AD—883868) 
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ATMOSPHERIC CHEMISTRY 
Bibliographies 
Nitrogen oxide air pollution. Part 3. Atmospheric chemistry 
(citations from the American Petroleum Institute data base). 
Report for 1976-Oct 79, 6:1317 (PB—80-803661) 
Research Programs 
Basic energy science, 6:1130 (ANL—80-66) 
ATOM COLLISIONS 


See also ATOM-ATOM COLLISIONS 
ELECTRON-ATOM COLLISIONS 
ION-ATOM COLLISIONS 


De-Excitation 
Relaxation of Hz vibrational motion by wall collisions, 6:1445 
(UCRL—85012) 
ATOM-ATOM COLLISIONS 
Excitation 
Influence of nuclear-trajectory variations on atomic-excitation 
probabilities, 6:1456 
ATOMIC BEAM SOURCES 
Specifications 
Development of a supersonic atomic oxygen nozzle beam 
source for crossed beam scattering experiments, 6:1443 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS 
See also MUONIC ATOMS 
Chemical Reactions 
Improved treatment of threshold contributions in variational 
transition-state theory, 6:1137 
ATP-ASE 
Purification 
Purification of phospholamban, a 22,000 dalton protein from 
cardiac sarcoplasmic reticulum that is specifically 
phosphorylated by cyclic AMP-dependent protein kinase, 
6:1369 (UR—3490-1805) 
AUGER ELECTRON SPECTROSCOPY 
Resonance 
Research on atomic and molecular physics. Progress report | 
September 1979-30 November 1980, 6:1622 
(DOE/ER/06027—2) 
AUSTRALIA 
Pollution Laws 
Hazardous waste legislation and disposal in Australia, 6:1346 
AUTOMOBILES 
Diesel Engines 
EPA-Peugeot light duty diesel correlation program (1978). 
Correlation program report. Technical report, 6:1019 (PB— 
80-113798) 
Energy Consumption 
Review of the energy case for electric vehicles, 6:1035 
Energy Efficiency 
Review of the energy case for electric vehicles, 6:1035 
Energy Efficiency Standards 
Effects of Federal policies on gasoline consumption, 6:973 
Fuel Consumption 
Effects of Federal policies on gasoline consumption, 6:973 
Fuel Economy 
Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 
Hydrogen Storage 
Survey of liquid hydrogen container technology for highway 
vehicle fuel system applications, 6:377 
Materials 
Technical options for conservation of metals; case studies of 
selected metals and products. Volume II-C: identification 
and evaluation of metal conservation approaches for 
products. Working paper No. 3, 6:976 (PB—80-110935) 
Technical options for conservation of metals: case studies of 
selected metals and products. Volume II-E: analysis of the 
impacts of changing product service life and material 
content. Working paper No. 5, 6:978 (PB—80-110950) 
Recycling 
Utilizing the magnetic fraction of raw refuse with shredded 
automobile scrap in cupola gray iron, 6:996 (BM-RI—8454) 
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Spark Ignition Engines 
Use of fuel cells in vehicles: prospective fuels, technology, and 
total efficiency, 6:1034 
Stratified Charge Engines 
Honda motor company’s CVCC engine, 6:1015 (DOT-TSC- 
NHTSA—80-3) 
Synthetic Fuels 
Electric vehicles: how do they compare with synthetic liquid 
fuels, 6:1037 
Use of fuel cells in vehicles: prospective fuels, technology, and 
total efficiency, 6:1034 
AUTOMOTIVE FUELS 
See also GASOLINE 
Dehydration 
Method for removing impurities and residual moisture from 
petroleum fuels (Patent), 6:196 
Desulfurization 
Method for removing impurities and residual moisture from 
petroleum fuels (Patent), 6:196 
Economic Analysis 
Synthetic liquid fuels development: assessment of critical 
factors. Volume IV. Energy/economic comparison of coal- 
based automotive energy supply systems, 6:167 
(DOE/CS/50115—T3) 
Energy Analysis 
Synthetic liquid fuels development: assessment of critical 
factors. Volume IV. Energy/economic comparison of coal- 
based automotive energy supply systems, 6:167 
(DOE/CS/50115—T3) 
Filtration 
Method for removing impurities and residual moisture from 
petroleum fuels (Patent), 6:196 
Purification 
Method for removing impurities and residual moisture from 
petroleum fuels (Patent), 6:196 
AVIATION FUELS 
See also SET ENGINE FUELS 
Prices 
Monthly petroleum product price report, 6:214 (DOE/EIA— 
0032) 
AVIATION PERSONNEL 
Performance 
Psychophysiological and other factors affecting human 
performance in accident prevention and investigation 
(Comparison of aviation with other industries), 6:1418 
(CONF-801096—1) 
AXONS 
See NERVE CELLS 


BAG MODEL 
Importance of being topologically excited, 6:1523 (LBL— 
11415) 
Deep Inelastic Scattering 
Normalizing the renormalization group in deep inelastic 
leptoproduction. CTP No. 878, 6:1519 (CONF-800724—44) 
BAGASSE 
Delignification 
Chemicals from western hardwoods and agricultural residues. 
Annual report May-Oct 79, 6:453 (PB—80-118474) 
BALLOONING INSTABILITY 
High B studies in the Wisconsin Toroidal Octupole, 6:1682 
(DOE/ET/53051—9) 
BARIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart }'TMS quadrangle, New 


Mexico/Texas/Oklahoma, including concentrations of forty- 


two additional elements, 6:257 (GJBX—207(80)) 
Mass Spectroscopy 
Methods for fission product analysis by isotope dilution mass 
spectrometry, 6:1124 (ENICO— 1061) 


BARIUM OXIDES 
Catalytic Effects 
New catalysts for carbon monoxide-water induced liquefaction, 
6:105 
BARYON NUMBER 2 RESONANCES 
See DIBARYON RESONANCES 
BARYON-BARYON INTERACTIONS 
Bound State 
Search for narrow B anti B(7) states in 16 GeV/c m™ p and 5 
GeV/c anti pp interactions, 6:1473 (BNL—28263) 
Cross Sections 
Search for narrow B anti B(7) states in 16 GeV/c m™ p and 5 
GeV/c anti pp interactions, 6:1473 (BNL—28263) 
BARYONS 
See also NUCLEONS 
Leptonic Decay 
New experimental evidence for a new interpretation of flavor 
SU(3), 6:1506 (DOE/ER/03992—402) 
BASALT 
Chemical Properties 
Thermal property measurements of Pomona member basalt 
from core holes DB-5 and DB-15, Hanford site, southeastern 
Washington, 6:301 (RHO-BWI-C—76) 
Comparative Evaluations 
Hazardous high-level radioactive waste disposal in geologic 
formations, 6:315 
Hydrology 
Regional basalt hydrology of the Columbia Plateau in 
Washington, 6:300 (RHO-BWI-C—60) 
Physical Properties 
Thermal property measurements of Pomona member basalt 
from core holes DB-5 and DB-15, Hanford site, southeastern 
Washington, 6:301 (RHO-BWI-C—76) 
Thermodynamic Properties 
Thermal property measurements of Pomona member basalt 
from core holes DB-5 and DB-15, Hanford site, southeastern 
Washington, 6:301 (RHO-BWI-C—76) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY CHARGING 
Comparative Evaluations 
Quick recharging or exchange of batteries: technical and 
economic survey of the cost-price of energy, 6:1032 
Recharging infrastructure for electric vehicles, 6:1033 
Economics 
Recharging infrastructure for electric vehicles, 6:1033 
BATTERY SEPARATORS 
Fabrication 
Continuous process for producing, by irradiation, a 
microporous rubber composition suitable for battery 
separators (Patent), 6:831 
BEAM DYNAMICS 
(Particle beam motion inside an accelerator.) 
Computerized Simulation 
Computer simulation of intense electron beam generation in a 
hollow cathode diode, 6:1247 (NRL-MR—4279) 
SNOW: a digital computer program for the simulation of ion 
beam devices, 6:1249 (SAND—79-1027) 
BEAM EXTRACTIO?’ 
Computerized Simulation 
SNOW: a digital computer program for the simulation of ion 
beam devices, 6:1249 (SAND—79-1027) 
BEAM STRIPPERS 
Films 
Production of optically thin free-standing oil films from the 
edge of a rotating disc, 6:1254 (DOE/ER/01388—457) 
BEAM TRANSPORT 
Computerized Simulation 
High energy charged particle optics computer programs, 
6:1245 (FERMILAB-CONF—80/76) 
BEARINGS 
Corrosion 
Bearing assernbly and the like for use in corrosive and non- 
corrosive atmospheres (Patent), 6:264 
Performance 
Performance of retainerless bearings for flywheels. 6:810 





BENTONITE 
Performance 


BENTONITE 
Catalytic Effects 
Research and development of rapid hydrogenation for coal 
conversion to synthetic motor fuels (riser cracking of coal). 
Annual report, April 1, 1979-March 31, 1980, 6:100 (FE— 
2307-67) 
BENZENE 
Biological Effects 
Benzene inhalation effects upon tetanus antitoxin. Responses 
and leukemogenesis in mice, 6:1413 (BNL—28428) 
Leukemogenesis 
Benzene inhalation effects upon tetanus antitoxin. Responses 
and leukemogenesis in mice, 6:1413 (BNL—28428) 
Production 
Catalytic hydroprocessing of SRC-II and H-Coal syncrudes for 
BTX feedstocks, 6:101 
BENZOIC ACID 
Chemical Preparation 
2,3-dihydroxybenzoic acid amides of tetraazaalkanes and 
tetraaza cycloalkanes (Patent), 6:1128 
BENZOPHENONE 
Chemical Reactions 
New catalysts for carbon monoxide-water induced liquefaction, 
6:105 
BENZOPYRROLES 
See INDOLES 
BERKELIUM 249 
Beta Decay 
Chemical consequences of radioactive decay. 1. Study of **°Cf 
ingrowth into crystalline ***BkBrs: a new crystalline phase 
of CfBrs, 6:1167 
BERKELIUM BROMIDES 
Spectrophotometry 
Chemical consequences of radioactive decay. 1. Study of 7*°Cf 
ingrowth into crystalline **°BkBrs: a new crystalline phase 
of CfBrs, 6:1167 
X-Ray Diffraction 
Chemical consequences of radioactive decay. 1. Study of *°Cf 
ingrowth into crystalline **°BkBrs: a new crystalline phase 
of CfBrs, 6:1167 
BERYLLIUM 
Emission Spectroscopy 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
Environmental Impacts 
Trace-element geochemistry of coal resource development 
related to environmental quality and health, 6:129 
(DOE/CH/93015—3) 
Erosion 
Material surface modification for first wall protection, 6:1757 
Health Hazards 
Trace-element geochemistry of coal resource development 
related to environmental quality and health, 6:129 
(DOE/CH/93015—3) 
Ion Collisions 
Monte Carlo studies of light ion reflection from metal surfaces, 
6:1764 
Ion Implantation 
Interaction of implanted deuterium and helium with beryllium: 
Radiation enhanced oxidation, 6:1768 
BERYLLIUM 9 TARGET 
Design 
Conceptual design of beryllium targets for the generation of 
neutron beams for radiation therapy by the (p,n) reaction, 
6:1262 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BESSEL FUNCTIONS 
Addition formulas for Jacobi, Gegenbauer, Laguerre, and 
hyperbolic Bessel functions of the second kind, 6:1789 
BETA II DEVICES 
Plasma Guns 
Beta II plasma-gun mechanical design and construction, 6:1719 
(UCRL—82908) 
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BHABHA SCATTERING 
Quantum Electrodynamics 
Recent results from PLUTO at PETRA, 6:1260 (SLAC—224) 
BIBENZYL 
Chemical Reactions 
New catalysts for carbon monoxide-water induced liquefaction, 
6:105 
BIKINI 
Fallout Deposits 
Compilation of local fallout data from test detonations 1945- 
1962 extracted from DASA 1251. Volume II. Oceanic U.S. 
tests, 6:1324 (AD-A—079310) 
BINARY ALLOY SYSTEMS 
Phase Diagrams 
Composition of solidified binary alloy from a simple 
solidification model, 6:1074 (ORNL/CSD—66) 
BINARY-FLUID SYSTEMS 
Heat Transfer 
Binary fluid experiment, 6:643 (LBL—11236) 
Heat Transfer Fluids 
Binary fluid experiment, 6:643 (LBL—11236) 
BIOCHEMISTRY 
USSR report: chemistry, No. 72, 6:207 (JPRS—76551) 
Research Programs 
Annual progress report, July 1, 1979-June 30, 1980, 6:1332 
(UCLA—12-1253) 
BIOGAS PROCESS 
Bibliographies 
Indian bio-gas resource index documentary resources, 6:384 
(NP—25164) 
BIOLOGICAL EFFECTS 
Frequency Dependence 
An experimental analysis of an observing-response in rats 
exposed to 1.28 and 5.62 gHz microwave irradiation, 6:1416 
(AD-A—080928) 
BIOLOGICAL MATERIALS 
(See also specific biological materials.) 


See also BIOMASS 
FOOD 
PLANTS 
Radiation Detection 
System for measuring radioactivity of labelled biopolymers 
(Patent), 6:1269 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and 
algae.) 
See also AGRICULTURAL WASTES 

ALGAE 
BAGASSE 
MAIZE 
MANURES 
PLANTS 
SEAWEEDS 
SUGAR BEETS 
TREES 
wooD 
WOOD WASTES 


Bioconversion 
Energy from renewable and synthetic fuels: California Energy 
Commission, 6:466 
Briquetting 
Simplex coal and biomass gasification process, 6:459 
Demonstration Programs 
Synthetic fuels demonstration projects, 6:462 
Energy Source Development 
Energy from renewable and synthetic fuels: California Energy 
Commission, 6:466 
Gasification 
Noncatalytic fiuidized-bed hydroconversion of biomass to 
substitute natural gas, 6:386 
Simplex coal and biomass gasification process, 6:459 
Some practical aspects affecting the operation of a commercial 
gas producer on bio-mass, 6:460 
Government Policies 
Energy from biological processes: some questions and 
opportunities, 6:461 
Interagency Cooperation 
Current status and future directions of DOE's Biomass Energy 
Systems Program, 6:886 
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Meetings 

Energy from biomass and wastes IV: symposium papers, 6:455 
Production 

Agriculture's dilemma: providing food and energy, 6:469 
Research Programs 

Current status and future directions of DOE’s Biomass Energy 

Systems Program, 6:886 
Solar Energy Conversion 
Biomass energy conversion, 6:450 
Technology Assessment 

Energy from biological processes: some questions and 

opportunities, 6:461 
BIOMASS CONVERSION PLANTS 
Design 

Integrated approach to the conversion of lignocellulose from 
wood into useful chemicals. Interim report of progress, 
January 1, 1980-June 30, 1980, 6:463 

Economic Analysis 
Economic analysis of small-scale fuel alcohol plants, 6:391 
(CONF-8010100—1) 
Economics 
Economics of ethanol from wood using GIT process, 6:392 
Feasibility Studies 

Economic analysis of small-scale fuel alcohol plants, 6:391 

(CONF-8010100—1) 
Performance Testing 

Demonstration of a pilot plant gas producer using biomass 

residues. Volume I. Summary, 6:451 (P—500-80-035) 
Process Development Units 

Gasification of biomass in the presence of multiple catalysts for 

the direct production of specific products, 6:458 
BIOMASS PLANTATIONS 

Analysis of the photosynthesis energy factory as an integrated 
bioconversion system, 6:465 

Biomass energy conversion, 6:450 

Demonstration Programs 
Synthetic fuels demonstration projects, 6:462 
Ecology 

Evaluation, management, and cultivation of Macrocystis kelp 

forests, 6:1393 (CONF-7811175—1) 
Irrigation 
Maximizing forest biomass energy production by municipal 
wastewater irrigation, 6:456 
BIOMEDICAL RADIOGRAPHY 
Equipment 
Ct scanner with anode scan monitor (Patent), 6:1122 
BIPYRIDINES 
Photochemistry 

Surfactant tris(2,2’-bipyridine)ruthenium(II) derivatives in 
aqueous micellar solutions. Absorption and emission 
spectroscopy and luminescence quenching, 6:473 

BIRDS 
Baseline Ecology 

Phase I field study: Peregrine Falcons of Mount Saint Helena 
in the Geysers-Calistoga Known Geothermal Resource 
Area, 6:637 (SAN—2068-1) 

Contamination 

Distribution of mercury in the environment at Almaden, Spain, 

6:1351 (ORNL/TM—7446) 
Home Range 

Appendix A: report on a preliminary study of the Peregrine 
Falcons in the proposed geothermal development area, 
Sonoma County, California, 6:638 (SAN—2068-1) 

Final report: Peregrine Falcon foraging study in the Geysers- 
Calistoga Known Geothermal Resource Area, Sonoma 
County, California, 1979, 6:639 (SAN—2068-1) 

Peregrine Falcon study. Final report, 6:636 (SAN—2068-1) 

Phase I field study: Peregrine Falcons of Mount Saint Helena 
in the Geysers-Calistoga- Known Geothermal Resource 
Area, 6:637 (SAN—2068-1) 

BISMUTH 
Sulfidation 

Hydrotreating process utilizing elemental sulfur for 

presulfiding the catalyst (Patent), 6:200 
X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 

reconnaissance of the Dalhart NTMS quadrangle, New 


BLOOD PLATELETS 
Immunoglobulins 


Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
BISMUTH 191 
Nuclear Properties 
Nuclear data sheets for A= 191, 6:1591 
BISMUTH 209 TARGET 
Carbon 12 Reactions 
Energy dependence of ?°* Bi fragmentation in relativistic 
nuclear collisions, 6:1593 (DOE/ER/70035—3) 
Iron 56 Reactions 
Charge and mass exchange in **Fe-induced reactions (465 
MeV), 6:1589 (LBL—10688) 
Neon 20 Reactions 
Energy dependence of ?°° Bi fragmentation in relativistic 
nuclear collisions, 6:1593 (DOE/ER/70035—3) 
Xenon 136 Reactions 
Bombarding energy dependence of nucleon exchange and 
energy dissipation in the strongly damped reaction 7° Bi + 
86Xe (940 MeV), 6:1594 (LBL—10688) 
BITTER SPAR 
See DOLOMITE 
BITUMENS 
See also ASPHALTS 
Coking 
Combination hydroconversion, fluid coking and yasification 
(Patent), 6:190 
Combustion 
Method for thermal processing bitumen-containing materials 
and device for realization of same (Patent), 6:248 
Distillation 
Method for thermal processing bitumen-containing materials 
and device for realization of same (Patent), 6:248 
Gasification 
Combination hydroconversion, fluid coking and gasification 
(Patent), 6:190 
Method for thermal processing bitumen-containing materials 
and device for realization of same (Patent), 6:248 
Hydrogenation 
Combination hydroconversion, fluid coking and gasification 
(Patent), 6:190 
Viscosity 
Tar sand extraction by steam stimulation and steam drive: 
measurement of physical properties, 6:251 
(DOE/LETC/TPR—80-1761) 
BITUMINOUS COAL 
Briquetting 
Method of hot-briquetting mixtures of coal and coke (Patent), 
6:11 
Fuel Consumption 
Coal: bituminous and lignite in 1976, 6:142 (DOE/EIA— 
0118/1(76)) 
Production 
Coal: bituminous and lignite in 1976, 6:142 (DOE/EIA— 
0118/1(76)) 
Weekly coal production: Bituminous and lignite, Pennsylvania 
anthracite, 6:143 (DOE/EIA—0218) 
Transport 
Coal: bituminous and lignite in 1976, 6:142 (DOE/EIA— 
0118/1(76)) 
BLACK SHALES 
Geology 
Western limits of detachment and related structures in the 
Appalachian foreland, 6:243 (DOE/METC/SP—80/23) 
Meetings 
Western limits of detachment and related structures in the 
Appalachian foreland, 6:243 (DOE/METC/SP—80/23) 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST FURNACES 
Fuel Consumption 
Fuel conservation in high temperature slot-forge furnaces, 
6:983 
BLOOD DISEASES 
See HEMIC DISEASES 
BLOOD PLATELETS 
Immunoglobulins 
Platelet antibody in idiopathic thrombocytopenic purpura and 
other thrombocytopenias, 6:1383 
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Receptors Field tests of industrial stoker coal-fired boilers for emissions 

Serotonin binding sites of human blood platelets, 6:1371 control and efficiency improvement - Site J, (data 

BOILERS supplement) (Data; no text), 6:736 (EPA—600/7-80-137b) 
See also REFUSE-FUELED BOILERS Field tests of industrial stoker coal-fired boilers for emissions 
VAPOR GENERATORS control and efficiency improvement - Site K, 6:737 (EPA— 
Air Pollution 600/7-80-138a) 

Field tests of industrial stoker coal-fired boilers for emissions Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site E, 6:726 (EPA— control and efficiency improvement - Site D, 6:724 (EPA— 
600/7-80-064a) 600/7-79-237a) 

Field tests of industrial stoker coal-fired boilers for emissions Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site F, 6:727 (EPA— control and efficiency improvment: Site D (data 
600/7-80-065a) supplement), 6:725 (EPA—600/7-79-237b) 

Field tests of industrial stoker coal-fired boilers for emissions Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site G, 6:729 (EPA— control and efficiency improvment: Site G (data 
600/7-80-082a) supplement), 6:730 (EPA—600/7-80-082b) 

Field tests of industrial stoker coal-fired boilers for emissions Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site H, 6:731 (EPA— control and efficiency improvement - site K (data 
600/7-80-112a) supplement), 6:738 (EPA—600/7-80-138b) 

Field tests of industrial stoker coal-fired boilers for emissions Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site H. Data control and efficiency improvement - site I, 6:733 (EPA— 
supplement, 6:732 (EPA—600/7-80-112b) 600/7-80-136a) 

Field tests of industrial stoker coal-fired boilers for emissions Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site I. Data control and efficiency improvement - site F (data 
supplement (Data; no text), 6:734 (EPA—600/7-80-136b) supplement), 6:728 (EPA—600/7-80-065b) 

Field tests of industrial stoker coal-fired boilers for emissions Operation 
control and efficiency improvement - Site J, 6:735 (EPA— Development of a test set for adjustment of residential furnaces 
600/7-80-137a) and boilers. Final report, 6:950 (BNL—51239) 

Field tests of industrial stoker coal-fired boilers for emissions Parametric Analysis 
control and efficiency improvement - Site J, (data Field tests of industrial stoker coal-fired boilers for emissions 
supplement) (Data; no text), 6:736 (EPA—600/7-80-137b) control and efficiency improvement - Site E, 6:726 (EPA— 

Field tests of industrial stoker coal-fired boilers for emissions 600/7-80-064a) 
control and efficiency improvement - Site K, 6:737 (EPA— Field tests of industrial stoker coal-fired boilers for emissions 
600/7-80-138a) control and efficiency improvement - Site F, 6:727 (EPA— 

Field tests of industrial stoker coal-fired boilers for emissions 600/7-80-065a) 
control and efficiency improvement - Site D, 6:724 (EPA— Field tests of industrial stoker coal-fired boilers for emissions 
600/7-79-237a) control and efficiency improvement - Site G, 6:729 (EPA— 

Field tests of industrial stoker coal-fired boilers for emissions 600/7-80-082a) 
control and efficiency improvment: Site D (data Field tests of industrial stoker coal-fired boilers for emissions 


supplement), 6:725 (EPA—600/7-79-237b) control and efficiency improvement - Site H, 6:731 (EPA— 
Field tests of industrial stoker coal-fired boilers for emissions 600/7-80-1 12a) 
control and efficiency improvment: Site G (data Field tests of industrial stoker coal-fired boilers for emissions 
supplement), 6:730 (EPA—600/7-80-082b) control and efficiency improvement - Site H. Data 
Field tests of industrial stoker coal-fired boilers for emissions supplement, 6:732 (EPA—600/7-80-112b) 
control and efficiency improvement - site K (data Field tests of industrial stoker coal-fired boilers for emissions 
supplement), 6:738 (EPA—600/7-80-138b) control and efficiency improvement - Site J, 6:735 (EPA— 


Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - site I, 6:733 (EPA— 
600/7-80-136a) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - site F (data 
supplement), 6:728 (EPA—600/7-80-065b) 

Air Pollution Control 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site I. Data 
supplement (Data; no text), 6:734 (EPA—600/7-80-136b) 

Efficiency 


Development of a test set for adjustment of residential furnaces 


and boilers. Final report, 6:950 (BNL-—-51239) 
Field tests of industrial stoker coal-fired boilers for emissions 


control and efficiency improvement - Site E, 6:726 (EPA— 


600/7-80-064a) 
Field tests of industrial stoker coal-fired boilers for emissions 


control and efficiency improvement - Site F, 6:727 (EPA— 


600/7-80-065a) 
Field tests of industrial stoker coal-fired boilers for emissions 


control and efficiency improvement - Site G, 6:729 (EPA— 


600/7-80-082a) 
Field tests of industrial stoker coal-fired boilers for emissions 


control and efficiency improvement - Site H, 6:731 (EPA— 


600/7-80-112a) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site H. Data 
supplement, 6:732 (EPA—600/7-80-112b) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site J, 6:735 (EPA— 
600/7-80-137a) 


600/7-80-137a) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site J, (data 
supplement) (Data; no text), 6:736 (EPA—600/7-80-137b) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site K, 6:737 (EPA— 
600/7-80-138a) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site D, 6:724 (EPA— 
600/7-79-237a) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvment: Site D (data 
supplement), 6:725 (EPA—600/7-79-237b) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvment: Site G (data 
supplement), 6:730 (EPA—600/7-80-082b) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - site K (data 
supplement), 6:738 (EPA—600/7-80-138b) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - site I, 6:733 (EPA— 
600/7-80-136a) 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - site F (data 
supplement), 6:728 (EPA—600/7-80-065b) 

Performance Testing 

Field tests of industrial stoker coal-fired boilers for emissions 
control and efficiency improvement - Site I. Data 
supplement (Data; no text), 6:734 (EPA—600/7-80-136b) 

BOILING WATER REACTORS 
See BWR TYPE REACTORS 
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BORATES 

Photochemical Reactions 

Photoconversion of norbornadiene to quadricyclene in the 
presence of a copper(I) carbonyl compound, 6:1152 
BOREHOLES 

Mass Transfer 

Investigation of salt transport in vertical boreholes in brine 
invasion into freshwater aquifers. Technical report, 6:297 
(ONWI—77) 

Orientation 

Borehole angle control by gage corner removal effects 
(Patent), 6:1193 

Plugging 

Bell Canyon test and results, 6:311 (SAND—80-2414C) 
BORON 

Coatings 
Retention, isotope exchange, and thermal release of hydrogen 

in low z materials, 6:1746 (SAND—80-1745C) 

Environmental Impacts 
Trace-element geochemistry of coal resource development 

related to environmental quality and health, 6:129 
(DOE/CH/93015—3) 

Erosion 
Material surface modification for first wall protection, 6:1757 

Heaith Hazards 
Trace-element geochemistry of coal resource development 

related to environmental quality and health, 6:129 
(DOE/CH/93015—3) 
BORON 11 
Neutron Reactions 
Study of structure of nuclei with neutrons and nuclear data 
measurements for MFE. Progress report, September 1, 1979- 
August 31, 1980, 6:1741 (DOE/ER/02490—1) 
BORON ALLOYS 
Electric Conductivity 
Amorphous boron-silicon-hydrogen alloys for thin-film 
heterojunction solar cells. Quarterly technical progress 
report No. 1, 1 June 1980-31 August 1980, 6:422 
(SERI/PR—0-9010-1) 
Plasma Arc Spraying 
Amorphous boron-silicon-hydrogen alloys for thin-film 
heterojunction solar cells. Quarterly technical progress 
report No. 1, 1 June 1980-31 August 1980, 6:422 
(SERI/PR—0-9010-1) 
BORON CARBIDES 
Coatings 
Retention, isotope exchange, and thermal release of hydrogen 
in low z materials, 6:1746 (SAND—80-1745C) 
Mechanical Properties 
Elastic moduli of boron carbide/copper composites from -40°C 
to 800°C by ultrasonic methods, 6:1103 (SAND—80-0881) 
BOUNDARIES (GRAIN) 
See GRAIN BOUNDARIES 
BRAZING 
Development of joining techniques for fabrication of fuel rod 
simulators, 6:770 (ORNL—5673) 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREAKWATERS 
See DAMS 
BREEDING BLANKETS 
Chemical Preparation 

Chemical processing of liquid lithium fusion reactor blankets, 

6:326 
Comparative Evaluations 

Safety evaluation of hybrid blanket concepts, 6:1723 (GA-A— 

16101) 
Design 

Fusion blankets for high-efficiency power cycles, 6:1701 
(BNL—28283) 

Lithium boiler: A 1500 to 2000 K fusion reactor blanket 
concept for process heat and/or electric power generation, 
6:1704 

NOEL: a no-leak fusion blanket concept, 6:1702 (BNL—28319) 

Materials Testing 

Ceramics for fusion reactors - design methodology and 

analysis, 6:1751 


Energy Consumption 


Simulation 
Concept for testing fusion first wall/blanket systems in existing 
nuclear facilities, 6:1703 (CONF-801011—26) 
Tritium Recovery 
Removal of bred tritium from solid lithium compounds in 
fusion reactor systems, 6:327 
Wall Loading 
Concept for testing fusion first wall/blanket systems in existing 
nuclear facilities, 6:1703 (CONF-801011—26) 
BRICKS 
Production 
Overview of the West Virginia University-Department of 
Energy flyash brick process, 6:1000 
BRINES 
Chemical Composition 
Theoretical studies of Cerro Prieto brines chemical equilibria, 
6:634 (LBL—11236) 
Chemical Reactions 
Theoretical studies of Cerro Prieto brines chemical equilibria, 
6:634 (LBL—11236) 
Equilibrium 
Theoreticai studies of Cerro Prieto brines chemical equilibria, 
6:634 (LBL—11236) 
Mass Transfer 
Investigation of salt transport in vertical boreholes in brine 
invasion into freshwater aquifers. Technical report, 6:297 
(ONWI—77) 
Reinjection 
Removal of silica from Cerro Prieto brines, 6:633 (LBL— 
11236) 
Scale Control 
Tests of proprietary chemical additives as antiscalants for 
hypersaline geothermal brine. Final report, 6:656 (UCID— 
18521) 
BROMINE 
Chemical Reactions 
Reactions of the Xe(*P;) and Kr(*P;) resonance states with 
halogen donor molecules, 6:1133 
BROOKHAVEN AGS 
(Alternating-Gradient Synchrotron.) 
Polarized Beams 
Acceleration of polarized proton at the AGS, 6:1244 (BNL— 
28323) 
BROWN COAL 
Calorific Value 
Method for heat processing of pulverized brown coal (Patent), 
6:107 
Pyrolysis 
Method for heat processing of pulverized brown coal (Patent), 
6:107 
BUBBLE CHAMBERS 
Neutrino Detection 
Recent results from neutrino experiments in heavy neon bubble 
chambers, 6:1470 (SLAC—224) 
Performance 
Recent results from neutrino experiments in heavy neon bubble 
chambers, 6:1470 (SLAC—224) 
BUILDINGS 
See also COMMERCIAL BUILDINGS 
EARTH-COVERED BUILDINGS 
HOTELS 
HOUSES 
OFFICE BUILDINGS 
RESIDENTIAL BUILDINGS 
Air Infiltration 
Air infiltration in buildings: International Energy Agency 
(IEA). Draft program plan, 6:936 (DOE/CS—0099-D) 
Combustion 
Pipeline accident report, Columbia Gas of Virginia, Inc., 
natural gas explosion and fire, Stanardsville, Virginia, 
October 24, 1979, 6:1421 (NTSB-PAR—80-3) 
Energy Conservation 
Air infiltration in buildings: International Energy Agency 
(IEA). Draft program plan, 6:936 (DOE/CS—0099-D) 
City development and planning as aids to transport-system 
design and energy conservation, 6:947 
Energy Consumption 
City development and planning as aids to transport-system 
design and energy conservation, 6:947 





Materials 
Technical options for conservation of metals; case studies of 
selected metals and products. Volume II-C: identification 
and evaluation of metal conservation approaches for 
products. Working paper No. 3, 6:976 (PB—80-110935) 
Radiative Cooling 
Radiative cooling with selective surfaces in a desert climate, 
6:525 (PUB—355) 
Retrofitting 
Comparative effects of energy technologies on employment, 
6:841 (P—700-79-011) 
Surface Air 
Wind environments in buildings and urban areas, 6:937 (PUB— 
355) 
Thermal Insulation 
Comparative effects of energy technologies on employment, 
6:841 (P—700-79-011) 
Waste Heat Utilization 
Possibilities of energy recovery and integrated energy supply 
of foundries (In German), 6:985 (BMFT-FB-T—80-042) 
Weatherization 
Community Energy Project of ACTION’s Office of Voluntary 
Citizen Participation, 6:860 (DOE/CS/63015—T1) 
Wind 
Wind environments in buildings and urban areas, 6:937 (PUB— 
355) 
BULGARIA 
Energy Consumption 
Energy supplies in Eastern Europe: a statistical compilation; a 
reference aid, 6:867 (NTISUB/E/280—015) 
Energy Supplies 
Energy supplies in Eastern Europe: a statistical compilation; a 
reference aid, 6:867 (NTISUB/E/280—015) 
BUNKER OILS 
See RESIDUAL FUELS 
BUNKERS 
See HOPPERS 
BURNERS 


See also CYCLONE COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 


Fabrication 
Method of constructing a burner (Patent), 6:1228 
Fuel Substitution 
Industrial Medium-Btu Fuel Gas Demonstration-Plant 
Program. Technical support report: combustion system data 
(Deliverable No. 46). Part 1. Comubstion trials, 6:164 
(DOE/ET/13046—T40) 
Industrial Medium-Btu Fuel Gas Demonstration-Plant 
Program. Technical support report: combustion system data. 
Part 2. Burner conversion survey, 6:163 (DOE/ET/13046— 
T39) 
BUTANE 
Prices 
Monthly petroleum product price report, 6:214 (DOE/EIA— 
0032) 
Trade 
Sales of liquefied petroleum gases and ethane in 1977, 6:238 
(DOE/EIA—0114/77) 
BUTANOLS 
Toxicity 
Toxicity of chemical compounds used for enhanced oil 
recovery. Final report, 6:1410 (DOE/BC/10014—5) 
BUTYL ALCOHOLS 
See BUTANOLS 
BUTYRIC ALCOHOLS 
See BUTANOLS 
BWR TYPE REACTORS 
Fuel Rods 
Design and verification of modular computer models for 
interpreting rod melting experiments, 6:803 (INEL-tr—52) 
Meltdown 
Design and verification of modular computer models for 
interpreting rod melting experiments, 6:803 (INEL-tr—52) 
Reactor Accidents 
Compendium of information on hydrogen behavior during 
LWR accidents, 6:799 (SAND—80-2313C) 
Design criteria and concepts for vented containment systems, 
6:800 (SAND—80-2396C) 
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BY-PRODUCTS 
Activation Analysis 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 30. 
Volume III. Pilot plant development work. Part 6. The fate 
of trace elements in the SRC process (111 references), 6:97 
(DOE/ET/10104—T3) 


CABLES 
Nondestructive Testing 

Application of internal friction nondestructive evaluation 
technique for wire ropes used in mining operations, 6:146 
(FE—3198-1) 

CADARACHE RAPSODIE REACTOR 
See RAPSODIE REACTOR 
CADMIUM 
Catalytic Effects 

Dehydrocyclization with an acidic multimetallic catalytic 

composite (Patent), 6:201 
Environmental Impacts 

Trace-element geochemistry of coal resource development 
related to environmental quality and health, 6:129 
(DOE/CH/93015—3) 

Health Hazards 

Trace-element geochemistry of coal resource development 
related to environmental quality and health, 6:129 
(DOE/CH/93015—3) 

Solubility 

Chemical Engineering Division Fuel Cycle Programs. 
Quarterly progress report, January-March 1979, 6:267 
(ANL—79-45) 

Solvent Extraction 

Comparison of extractants for plant-available zinc, cadmium, 

nickel, and copper in contaminated soils, 6:1335 
Sulfidation 

Hydrotreating process utilizing elemental sulfur for 

presulfiding the catalyst (Patent), 6:200 
Waste Processing 

Simultaneous removal of hazardous metals from wastewater 

and disposal of the resultant sludge, 6:1354 
X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 

CADMIUM OXIDES 
Solidification 

Solidification of heavy metal-containing sludges by heating 

with silicates, 6:1356 
CADMIUM SULFIDE SOLAR CELLS 
Bibliographies 

Cadmium su! fide solar cells. volume 2. 1978-november, 1979 
(citations from the NTIS data base). Report for 1978-nov 79 
(35 references), 6:419 (PB—80-802226) 

Cadmium sulfide solar cells (citations from the Engineering 
Index data base). Report for 1970-Nov 79 (227 abstracts), 
6:420 (PB—80-802234) 

Fabrication 

Low-cost process for p-n junction-type solar cell fabrication. 
Quarterly report 4, 30 May-1 September 1980, 6:424 
(SERI/PR—8104-4-T2) 

CADMIUM SULFIDES 
Electric Conductivity 

Low-cost process for p-n junction-type solar cell fabrication. 
Quarterly report 4, 30 May-1 September 1980, 6:424 
(SERI/PR—8104-4-T2) 

Screen Printing 

Commercialization of thick film solar cell. Final technicai 

report, 9/15/79-9/14/80, 6:426 (SERI/TR--8104-2-T2) 
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Spray Coating 
Low-cost process for p-n junction-type solar cell fabrication. 
Quarterly report 4, 30 May-1 September 1980, 6:424 
(SERI/PR—8104-4-T2) 
CADMIUM TELLURIDE SOLAR CELLS 
Fabrication 
Commercialization of thick film solar cell. Final technical 
report, 9/15/79-9/14/80, 6:426 (SERI/TR—8104-2-T2) 
Thin film cadmium telluride solar cells. Final technical report, 
July 1, 1979-August 31, 1980, 6:412 (DOE/ET/23009—T11) 
Thin film cadmium telluride solar cells. Final technical report 
for period July 1, 1979-August 31, 1980, 6:411 
(DOE/ET/23009—T 10) 
Performance 
Thin film cadmium telluride solar cells. Final technical report 
for period July 1, 1979-August 31, 1980, 6:411 
(DOE/ET/23009—T 10) 
CADMIUM TELLURIDES 
Chemical Vapor Deposition 
Thin film cadmium telluride solar cells. Final technical report, 
July 1, 1979-August 31, 1980, 6:412 (DOE/ET/23009—T11) 
Thin film cadmium telluride solar cells. Final technical report 
for period July 1, 1979-August 31, 1980, 6:411 
(DOE/ET/23009—T 10) 
Crystallography 
Thin film cadmium telluride solar cells. Final technical report, 
July 1, 1979-August 31, 1980, 6:412 (DOE/ET/23009—T11) 
Electrical Properties 
Thin film cadmium telluride solar cells. Final technical report, 
July 1, 1979-August 31, 1980, 6:412 (DOE/ET/23009—T11) 
Fabrication 
Commercialization of thick film solar cell. Final technical 
report, 9/15/79-9/14/80, 6:426 (SERI/TR—8104-2-T2) 
Screen Printing 
Commercialization of thick film solar cell. Final technical 
report, 9/15/79-9/14/80, 6:426 (SERI/TR—8104-2-T2) 
CAES 
See COMPRESSED AIR ENERGY STORAGE 
CAES PLANT 
See COMPRESSED AIR STORAGE POWER PLANTS 
CALCITE 
Crystal-Phase Transformations 
Ultrasonic propagation in Solenhofen limestone at high 
pressures (5 and 10 MHz, up to 25 kbar), 6:1431 
CALCIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
Electrochemistry 
Elecirochemistry of acetylides, nitrides and carbon cathodes in 
molten halides. Progress report, 6:1148 (DOE/ER/04445— 
Tl) 
Heavy Ion Reactions 
Low energy pions and density evolution in relativistic nuclear 
collisions, 6:1613 (LBL—10688) 
CALCIUM 40 TARGET 
Lithium 6 Reactions 
Elastic scattering and inelastic scattering of 88-MeV ®Li, 
6:1563 (ORNL/TM—7510) 
Pion Reactions 
Total pion cross section measurements. Annual progress 
report, January 1, 1979-December 31, 1979, 6:1478 
(DOE/ER/71001—8) 
CALCIUM 42 
Energy Levels 
Isospin-symmetry violating branch of **Sc B* decay, 6:1567 
CALCIUM 42 TARGET 
Proton Reactions 
Isospin-symmetry violating branch of **Sc B* decay, 6:1567 
CALCIUM 44 TARGET 
Lithium 6 Reactions 
Elastic scatterirg and inelastic scattering of 88-MeV ®Li, 
6:1563 (ORNL/TM—7510) 


CALCIUM 47 
Intestinal Absorption 
Molecular mechanisms of the epithelial transport of toxic metal 
ions, particularly mercury, cadmium, lead, arsenic, zinc and 
copper. Progress report, January 1, 1980-December 31, 1980, 
6:1404 (DOE/EV/02792—4) 
CALCIUM CARBONATES 
See also CALCITE 
Chemical Reaction Kinetics 
Thermodynamics and kinetics of the reaction: CaCO; = CaO 
+ CO, 6:1132 (LBL—11459) 
Decomposition 
Thermodynamics and kinetics of the reaction: CaCO; = CaO 
+ COs, 6:1132 (LBL—11459) 
Hot Pressing 
Thermodynamics and kinetics of the reaction: CaCO; = CaO 
+ COs, 6:1132 (LBL-—11459) 
CALCIUM CHLORIDES 
Thermochemical Heat Storage 
Methanol based heat pumps for storage of solar thermal 
energy, 6:574 
CALCIUM IONS 
Fluctuations 
Contractile basis of ameboid movement VIII. Aequorin 
luminescence during ameboid movement, endocytosis, and 
capping, 6:1390 
CALCIUM ISOTOPES 
Nuclear Radii 
Systematics of nuclear radii from elastic electron scattering and 
muonic X-ray measurements, 6:1545 
CALCIUM OXIDES 
Catalytic Effects 
Gasification of CaO catalyzed coal, 6:86 
New catalysts for carbon monoxide-water induced liquefaction, 
6:105 
Supported catalyst for purifying gas and method of 
manufacturing the same (Patent), 6:124 
Electrolysis 
Chemical Engineering Division Fuel Cycle Programs. 
Quarterly progress report, January-March 1979, 6:267 
(ANL—79-45) 
CALIFORNIA 
See also GEYSERS GEOTHERMAL FIELD 
LOS ANGELES 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-1179)) 
Refrigerator/freezer directory: sorted by type and volume, 
based on 1979 standards, 6:955 (P—400-00-018) 
Biomass 
Energy from renewable and synthetic fuels: California Energy 
Commission, 6:466 
Coastal Regions 
Opportunities to expand coastal power plants in California, 
6:721 (P—700-80-001) 
Employment 
Comparative effects of energy technologies on employment, 
6:841 (P—700-79-011) 
Energy Source Development 
Energy from renewable and synthetic fuels: California Energy 
Commission, 6:466 
Synthetic fuels demonstration projects, 6:462 
Geothermal Resources 
Evaluation of the Susanville, California, geothermal resource, 
1979, 6:595 (LBL—11236) 
Review of water resource potential for developing geothermal 
resource sites in the western United States, 6:576 (HEDL- 
TME—79-74) 





CALIFORNIA 
Synthetic Fueis Industry 


Synthetic Fuels Industry 
Energy from renewable and synthetic fuels: California Energy 
Commission, 6:466 
Water Requirements 
Review of water resource potential for developing geothermal 
resource sites in the western United States, 6:576 (HEDL- 
TME—79-74) 
Water Resources 
Review of water resource potential for developing geothermal 
resource sites in the western United States, 6:576 (HEDL- 
TME—79-74) 
CALIFORNIUM 249 
Nuclear Reaction Yield 
Chemical consequences of radioactive decay. 1. Study of **°Cf 
ingrowth into crystalline ***BkBrs: a new crystalline phase 
of CfBrs, 6:1167 
CALORIMETERS 
Design 
Enthalpy measurement of coal-derived liquids. Quarterly 
technical progress report, July-September 1980, 6:114 
(DOE/ET/13395—6) 
Neutronics calculations for the TFTR neutron calorimeter, 
6:1662 (PPPL—1695) 
Neutrino Detection 
First results from a new electronic detector in the CERN 
neutrino beams, 6:1469 (SLAC—224) 
Performance 
First results from a new electronic detector in the CERN 
neutrino beams, 6:1469 (SLAC—224) 
CAMP 
See AMP 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPACITORS 
Fabrication 
Compatible thin-film components for high-temperature 
electronics, 6:618 (SAND—80-0834C) 
Materials 
High temperature thick film research, 6:607 (SAND—80- 
0834C) 
CARBIDES 
Electrochemistry 
Electrochemistry of acetylides, nitrides and carbon cathodes in 
molten halides. Progress report, 6:1148 (DOE/ER/04445— 
Tl) 
CARBOHYDRATES 
Chemical Reactions 
Carbohydrate conversion to carbon monoxide and synthetic 
coal (Patent), 6:381 
CARBON 
See also GRAPHITE 
Catalytic Effects 
Process for the production of an intermediate Btu gas (Patent), 
6:76 
Process for the production of a chemical synthesis gas from 
coal (Patent), 6:79 
Ecological Concentration 
Carbon dioxide effects research and assessment program. 
Measurement of changes in terrestrial carbon using rémote 
sensing, 6:1333 (CONF-7905176—(Summ. )) 
Environmental Impacts 
Trace-element geochemistry of coal resource development 
related to environmental quality and health, 6:129 
(DOE/CH/93015—3) 
Health Hazards 
Trace-element geochemistry of coal resource development 
related to environmental quality and health, 6:129 
(DOE/CH/93015—3) 
Physical Radiation Effects 
Surface damage of TiB2 and C coatings under energetic D* 
and ‘*He*® irradiations, 6:1766 
CARBON 12 
Energy Levels 
Inelastic proton scattering at 800 MeV to the '*C 15.11-MeV 
state: A search for nuclear critical opalescence, 6:1558 
Molecular resonances and the production of fast a particles in 
the reaction of '*O with /sup 12,13/C nuclei, 6:1559 
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CARBON 12 REACTIONS 
Deep Inelastic Heavy Ion Reactions 

Energy dependence of 7°’ Bi fragmentation in relativistic 
nuclear collisions, 6:1593 (DOE/ER/70035—3) 

Energy variation of product mass and charge distributions in 
the interaction of relativistic heavy ions with Ta and U, 
6:1585 (DOE/ER/70035—3) 

Light-particle emission in reactions induced with carbon and 
oxygen ions (12 MeV/u), 6:1576 (LBL—10688) 

Possible isobar mechanism for production of high momentum 
protons in the backward direction in proton-nucleus and 
nucleus-nucleus interactions, 6:1555 (LBL—10688) 

Fragmentation 

Target fragmentation of '*’ Au by relativistic heavy ions, 

6:1595 
CARBON 12 TARGET 
Alpha Reactions 

Nuclear momentum distribution and relativistic heavy-ion 

reactions (7 GeV/c), 6:1552 (LBL—10688) 
Argon 40 Reactions 

Possible isobar mechanism for production of high momentum 
protons in the backward direction in proton-nucleus and 
nucleus-nucleus interactions, 6:1555 (LBL—10688) 

Carbon 12 Reactions 

Possible isobar mechanism for production of high momentum 
protons in the backward direction in proton-nucleus and 
nucleus-nucleus interactions, 6:1555 (LBL—10688) 

Oxygen 16 Reactions 

Fluctuations in '*C('*O,a)**Mg and '*C('®O,*Be/sub 
g.s./)”°Ne reactions, 6:1557 

Molecular resonances and the production of fast a particles in 
the reaction of '*O with /sup 12,13/C nuclei, 6:1559 

Proton Reactions 

Inelastic proton scattering at 800 MeV to the '*C 15.11-MeV 
state: A search for nuclear critical opalescence, 6:1558 

Possible isobar mechanism for production of high momentum 
protons in the backward direction in proton-nucleus and 
nucleus-nucleus interactions, 6:1555 (LBL—10688) 

CARBON 13 
Neutron Reactions 

Study of structure of nuclei with neutrons and nuclear data 
measurements for MFE. Progress report, September 1, 1979- 
August 31, 1980, 6:1741 (DOE/ER/02490—1) 

CARBON 13 REACTIONS 
Deep Inelastic Heavy Ion Reactions 

Light-particle emission in reactions induced with carbon and 

oxygen ions (12 MeV/u), 6:1576 (LBL—10688) 
CARBON 13 TARGET 
Oxygen 16 Reactions 

Molecular resonances and the production of fast a particles in 

the reaction of '*O with /sup 12,13/C nuclei, 6:1559 
CARBON CYCLE 
Global Aspects 

Calibration and testing or models of the global carbon cycle, 

6:1331 (CONF-801049—3) 
Mathematical Models 

Calibration and testing or models of the global carbon cycle, 

6:1331 (CONF-801049—3) 
CARBON DIOXIDE 
Absorption 

Further characterization of sorbents for environmental 
sampling. Final report Mar 78-Jun 79, 6:1313 (PB—80- 
118763) 

Air Pollution Control 

Light-duty diesel gaseous emissions measurement - comparison 
of dilution tunnel test results to certification cell test results, 
6:1021 (PB—80-115991) 

Catalytic Effects 

Thermodynamics and kinetics of the reaction: CaCO; = CaO 

+ COs, 6:1132 (LBL—11459) 
Chemisorption 

Application of high resolution electron energy loss 
spectroscopy to the characterization of small molecules 
adsorbed on rhodium surfaces, 6:1131 (LBL—11357) 

Thermodynamic Properties 

Properties of HxO-CO» mixtures for geothermal reservoir and 

wellbore simulators, 6:598 (LBL—11236) 
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CARBON MONOXIDE 
Air Pollution Control 

Economic impact of changing the carbon monoxide emission 
limitations for steel mills, r78-1. Final report, 6:1239 (PB— 
80-122476) 

Light-duty diesel gaseous emissions measurement - comparison 
of dilution tunnel test results to certification cell test results, 
6:1021 (PB—80-115991) 

Chemical Activation 
Basic energy science, 6:1130 (ANL—80-66) 
Chemical Preparation 

Carbohydrate conversion to carbon monoxide and synthetic 

coal (Patent), 6:381 
Chemical Reaction Kinetics 

Model for stack plume reactions with atmospheric dilution 

(SPREAD), 6:1304 (BNL—28332) 
Chemical Reactions 

Catalytic conversion of oxygenated compounds to low 
molecular weight olefins. Progress report for the period 
March 1, 1980 to August 31, 1980, 6:379 (DOE/PC/04717— 
5) 

Chemisorption 

Application of high resolution electron energy loss 
spectroscopy to the characterization of small molecules 
adsorbed on rhodium surfaces, 6:1131 (LBL—11357) 

Isotope Separation 

Isotope effects in the solution of gases in liquids. Progress 
report, November 1, 1979-October 31, 1980, 6:1168 
(DOE/ER/05031—2) 

Methanation 

Basic energy science, 6:1130 (ANL—80-66) 

Catalytic metal-rare earth metal hydride for reduction of 
carbon monoxide in hydrogen (Patent), 6:21 

Methanation process (Patent), 6:380 

Monitoring 

Ambient air carbon monoxide measurements. Final report, 

6:1311 (PB—80-117658) 


Mobile Ambient Air Monitor, 6:1319 (RFP—3010) 
Production 
Dry coke quenching process (Patent), 6:375 
CARBON STEELS 


See also STEEL-ASTM-AS33-B 
Decarburization 
Low alloy steels that minimize the hydrogen-carbide reaction. 
Final technical report, October 1, 1978-September 30, 1979. 
Part I, 6:1091 (DOE/ER/70296—T1) 
CARBONACEOUS MATERIALS 
See also COAL 
Chemical Preparation 
Carbohydrate conversion to carbon monoxide and synthetic 
coal (Patent), 6:381 
Gasification 
Fluid coking and gasification process (Patent), 6:10 
CARBOXYHEMOGLOBIN 
Photolysis 
Resonance Raman spectroscopy in the picosecond time scale: 
the carboxyhemoglobin photointermediate, 6:1153 
Raman Spectra 
Resonance Raman spectroscopy in the picosecond time scale: 
the carboxyhemoglobin photointermediate, 6:1153 
CARBURETORS 
Design 
Carburetor (Patent), 6:1012 
Fuel-Air Ratio 
Carburetor (Patent), 6:1012 
CARCINOGENS 
See also PHORBOL ESTERS 
Bibliographies 
Environmental carcinogens. Volume 2. November, 1976- 
December, 1978 (a bibliography with abstracts). Report for 
Nov 76-Dec 78, 6:1415 (PB—80-803687) 
Risk Assessment 
Empirical observations in support of carcinogenic promotion 
as a tool for screening and regulation of toxic agents, 6:1391 
(CONF-8010108—2) 


CARDIOVASCULAR DISEASES 


Cardiac arrhythmias associated with a liquid protein diet for 
the treatment of obesity, 6:1384 
CARIES 
Radioinduction 
Determination of antibody to Streptococcus mutans from 
radiation-induced xerostomia patients. Agglutination activity 
against cariogenic microorganisms, active immunoglobulin 
classes, and post-irradiation caries activity in cancer patients. 
Final report 15 jul 77-14 apr 79, 6:1401 (PB—80-120991) 
CASCADE IMPACTORS 
Design 
Assembly for and method of sampling particle-laden fluids and 
a cascade impactor used therewith (Patent), 6:1242 
CASKS 
Safety 
Safety analysis report: packages. Pu oxide and Am oxide 
shipping cask (Packaging of fissile and other radioactive 
materials. Final report, 6:317 (DPSPU—79-124-1) 
Testing 
Assessment of accident thermal testing and analysis procedures 
for radioactive materials shipping package, 6:1186 (SAND— 
80-0060C) 
CASTING 
Control 
System for control of electroslag casting in a collar mold, 
6:1059 (CONF-801099—1) 
CAT SCANNING 
Equipment 
Ct scanner with anode scan monitor (Patent), 6:1122 
CATALYSTS 
Ruthenium catalysts improve methanation, 6:80 
Evaluation 
Catalyst and process development for hydrogen preparation 
from future fuel cell feedstocks. Quarterly progress report, 
October 1, 1979-December 31, 1979 (Pt/Rh, Ni/Rh, 
Ni/Pt/Rh, Ni, Ni/Ru, Ni/Pt, Ni/Co), 6:370 
(DOE/ET/15383—15) 
Manufacturing 
Supported catalyst for purifying gas and method of 
manufacturing the same (Patent), 6:124 
Recycling 
Fcc catalyst section control (Patent), 6:194 
Fcc catalyst section control (Patent), 6:195 
Regeneration 
Fcc catalyst section control (Patent), 6:194 
Fcc catalyst section control (Patent), 6:195 
Screening 
Catalyst and process development for hydrogen preparation 
from future fuel cell feedstocks. Quarterly progress report, 
January 1, 1980-March 31, 1980 (Pt/Rh, Pd, Pt, Rh, Ni/Rh, 
Rh/Re, Ni), 6:371 (DOE/ET/15383—18) 
Catalyst and process development for hydrogen preparation 
from future fuel cell feedstocks. Quarterly report, April 1- 
June 30, 1980 (Pt/Pd), 6:372 (DOE/ET/15383—22) 
Sulfidation 
Hydrotreating process utilizing elemental sulfur for 
presulfiding the catalyst (Patent), 6:200 
CATALYTIC CRACKING 
Temperature Control 
Fcc catalyst section control (Patent), 6:194 
Fcc catalyst section contro] (Patent), 6:195 
CAVITY RECEIVERS 
Computerized Simulation 
Simulation exercise of a cavity-type solar receiver using the 
HEAP program, 6:501 
Design 
Advanced solar receivers: high temperature steam loop 
experiments. Final report, 6:497 (SERI/TR—98323-1) 
Performance Testing 
Advanced solar receivers: high temperature steam loop 
experiments. Final report, 6:497 (SERI/TR—98323-1) 
CELL MEMBRANES 
Electron Transfer 
Function and mechanism of cyclic electron transport, 6:1373 
(BNL—28363) 
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Electron Transfer 


CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLULOSE 
Acid Hydrolysis 
Integrated approach to the conversion of lignocellulose from 
wood into useful chemicals. Interim report of progress, 
January 1, 1980-June 30, 1980, 6:463 
Hydrolysis 
Integrated approach to the conversion of lignocellulose from 
wood into useful chemicals. Interim report of progress, 
January 1, 1980-June 30, 1980, 6:463 
Pyrolysis 
Preliminary results in the fast pyrolysis of biomass to lower 
olefins, 6:454 
CEMENT INDUSTRY 
Fuels 
RDF as a kiln fuel, 6:975 
CENTRAL RECEIVER TEST FACILITY 
Computerized Control Systems 
US central receiver test facility (CRTF) control and data 
systems, 6:499 (SAND—80-2345C) 
Data Acquisition Systems 
US central receiver test facility (CRTF) contro] and data 
systems, 6:499 (SAND—80-2345C) 
CENTRAL RECEIVERS 
Optical-thermal performance analysis for a fixed mirror- 
distributed focus solar-thermal-electric power system, 6:500 
CENTRAL REGION 
See also DELAWARE 
MARYLAND 
PENNSYLVANIA 
VIRGINIA 
WEST VIRGINIA 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
CENTRIFUGE ENRICHMENT PLANTS 
Seismic Effects 
Aseismic design criteria for uranium enrichment plants, 6:262 
(K-BD—984) 
CEPHEIDS 
Star Models 
Full amplitude models of 15 day Cepheids, 6:1433 (LA-UR— 
80-2720) 
CERAMIC MELTERS 
Corrosion 
Investigation of corrosion experienced in a spray 
calciner/ceramic melter vitrification system, 6:285 (PNL— 
3406) 
CERAMICS 
Compatibility 
Effects of varying oxygen partial pressre on molten silicon: 
ceramic substrate interactions, final report, 6:416 
(DOE/JPL/955415—2) 
Domain Structure 
Interferometer for the determination of strains due to domain 
switching in ferroelectrics (PZT 65/35), 6:1116 
Electric Conductivity 
Electrical properties of lanthanum chromite based ceramics in 
hydrogen and oxidizing atmospheres at high temperatures. 
Second quarterly report, January-March 1980, 6:929 
(DOE/ET/15415—T1) 
Joining 
Technology assessment of ceramic joining applicable to heat 
exchangers, 6:987 (ORNL/TM—7306) 
Meetings 
Ceramics for turbine engine applications, 6:1096 (AGARD- 
CP—276) 
Microstructure 
High temperature properties and processes in ceramics: 
thermomigration, 6:1101 (DOE/ER/02923—T1) 
Radioactivation 
Ceramic materials for fusion reactors. Interim report, 6:1106 
(EPRI-AP—1499) 
Research Programs 
Metals and ceramics division materials science program annual 
progress report for period ending June 30, 1980, 6:1080 
(ORNL—5672) 
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Stress Analysis 
Ceramic materials for fusion reactors. Interim report, 6:1106 
(EPRI-AP— 1499) 
Temperature Effects 
High temperature properties and processes in ceramics: 
thermomigration, 6:1101 (DOE/ER/02923—T1) 
Voids 
High temperature properties and processes in ceramics: 
thermomigration, 6:1101 (DOE/ER/02923—T1) 
CERIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
Mass Spectroscopy 
Methods for fission product analysis by isotope dilution mass 
spectrometry, 6:1124 (ENICO— 1061) 
CERIUM OXIDES 
Fabrication 
Ceramic compositions and articles prepared therefrom (Patent), 
6:1099 
CERN II SYNCHROTRON 
See CERN SPS SYNCHROTRON 
CERN SPS SYNCHROTRON 
Neutrino Beams 
First results from a new electronic detector in the CERN 
neutrino beams, 6:1469 (SLAC—224) 
CERRO PRIETO GEOTHERMAL FIELD 
Fluid Injection 
Simulation of reinjection at Cerro Prieto using an idealized 
two-reservoir geological model, 6:630 (LBL—11236) 
Geologic Models 
Numerical modeling studies of the Cerro Prieto reservoir, 
6:580 (LBL—11236) 
Geology 
Regional geologic setting of the Cerro Prieto geothermal field, 
6:578 (LBL—11236) 
Subsurface geology of the Cerro Prieto geothermal field, 6:579 
(LBL—11236) 
Gravity Surveys 
Precision gravity studies at the Cerro Prieto geothermal field, 
6:658 (LBL—11236) 
Magnetotelluric Surveys 
Magnetotelluric studies at Cerro Prieto, 6:594 (LBL—11236) 
Pressure Gradients 
Simulation of reinjection at Cerro Prieto using an idealized 
two-reservoir geological model, 6:630 (LBL—11236) 
Resistivity Surveys 
Resistivity studies at Cerro Prieto, 6:593 (LBL—11236) 
Seismic Surveys 
Induced seismicity studies at the Cerro Prieto, Mexico, and 
East Mesa, California, geothermal fields, 6:596 (LBL— 
11236) 
Seismicity 
Induced seismicity studies at the Cerro Prieto, Mexico, and 
East Mesa, California, geothermal fields, 6:596 (LBL—- 
11236) 
Simulation 
Numerical modeling studies of the Cerro Prieto reservoir, 
6:580 (LBL—11236) 
Stratigraphy 
Mexican-American cooperative program at the Cerro Prieto 
geothermal field, Baja California, Mexico, 6:577 (LBL— 
11236) 
Temperature Distribution 
Numerical modeling studies of the Cerro Prieto reservoir, 
6:580 (LBL—11236) 
Well Drilling 
Mexican-American cooperative program at the Cerro Prieto 
geothermal field, Baja California, Mexico, 6:577 (LBL— 
11236) 
CESIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle. New 
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Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
Atom-Atom Collisions 

Cross section measurements using a Cs vapor target of novel 

design (1000 eV), 6:1459 
Ion Exchange 

Small-scale integrated demonstration of high-level radioactive 
waste processing and vitrification using actual SRP waste, 
6:278 (DP-MS—80-60) 

Ion-Atom Collisions 

Cross section measurements using a Cs vapor target of novel 

design (1000 eV), 6:1459 
Mass Spectroscopy 

Methods for fission product analysis by isotope dilution mass 

spectrometry, 6:1124 (ENICO—1061) 
Targets 

Cross section measurements using a Cs vapor target of novel 

design (1000 eV), 6:1459 
CESIUM 137 
Adsorption 

Exchange of lyotropic series cations by micaceous vermiculite 
and its weathering products determined by electron 
microscopy and radiochemical analysis. Final technical 
report, June 1, 1965-October 31, 1978, 6:1336 
(DOE/EV/01515—84) 

Distribution 
Investigation of the transport of actinide-bearing soil colloids 
in the soil-aquatic environment, 6:1337 (DOE/EV/73012—5) 
CFFF 
See MHD GENERATOR CFFF 
CHALKS 
See LIMESTONE 
CHARCOAL 
Sorptive Properties 

Further characterization of sorbents for environmental 
sampling. Final report Mar 78-Jun 79, 6:1313 (PB—80- 
118763) 

CHARGE RADIUS (NUCLEAR) 
See NUCLEAR RADII 
CHARGED-PARTICLE REACTIONS 
See also ALPHA REACTIONS 
DEUTERON REACTIONS 
ELECTRON REACTIONS 
HEAVY ION REACTIONS 
MUON REACTIONS 
PROTON REACTIONS 
TRITON REACTIONS 
Bibliographies 

Bibliography of integral charged particle nuclear data. 
Archival edition (1/1/76-3/15/80), 6:1579 (BNL-NCS— 
50640(Pt.1)(4thEd.)) 

Bibliography of integral charged particle nuclear data. 
Archival edition (1/1/76-3/15/80), 6:1580 (BNL-NCS— 
$0640(Pt.2)(4thEd.)) 

CHARM PARTICLES 
See also CHARMED BARYON RESONANCES 
CHARMED MESON RESONANCES 
Particle Production 
New flavor production in y, 4, v, and hadron beams (Review), 
6:1471 (SLAC-PUB—2603) 
Structure Functions 
Open and hidden charm muoproduction, 6:1479 (LBL—11561) 
CHARMED BARYON RESONANCES 
Cross Sections 

Production of charmed mesons and charmed baryons at the 

ISR, 6:1500 (SLAC—224) 
CHARMED MESON RESONANCES 


See also D RESONANCES 
F-2030 RESONANCES 


Cross Sections 

Production of charmed mesons and charmed baryons at the 

ISR, 6:1500 (SLAC—224) 

Hadronic Particle Decay 

Hadronic decays of the eta/sub c/, 6:1502 (SLAC-PUB—2594) 
Mass 

Hadronic decays of the eta/sub c/, 6:1502 (SLAC-PUB—2594) 
Particle Widths 

Hadronic decays of the eta/sub c/, 6:1502 (SLAC-PUB—2594) 


CHEMICAL REACTORS 
Electric Arcs 


CHARS 
Gasification 
Mechanisms of alkali metal catalysis in the gasification of coal, 
char, or graphite, 6:65 
CHELATING AGENTS 
Toxicity 
Toxicity of chemical compounds used for enhanced oil 
recovery. Final report, 6:1410 (DOE/BC/10014—S) 
CHEMICAL EFFLUENTS 
Activation Analysis 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 30. 
Volume III. Pilot plant development work. Part 6. The fate 
of trace elements in the SRC process (111 references), 6:97 
(DOE/ET/10104—T3) 
CHEMICAL EXPLOSIVES 
Detonations 
Numerical model of the gap test (PBX-9404; TATB, VTQ2, 
and Composition B), 6:1290 (LA—8408) 
Detonators 
Deflagration-to-detonation transition project. Quarterly report, 
December 1979-February 1980, 6:1292 (SAND—80-1862/1) 
Performance Testing 
Electrothermal response testing of electroexplosive devices 
with electrically conducting explosives, 6:1291 (SAND—80- 
0231) 
Sensitivity 
Numerical model of the gap test (PBX-9404; TATB, VTQ2, 
and Composition B), 6:1290 (LA—8408) 
CHEMICAL FEEDSTOCKS 
See also PETROCHEMICALS 
Extraction 
Retrospective search on wood and wood residues as a source 
of chemicals, 6:449 (NP—25139) 
Material Substitution 
Chemistry of polynuclear aromatics. Alternate feedstocks for 
petrochemicals. Synthetic fuels: the federal options, 6:205 
Prices 
Monthly petroleum product price report, 6:214 (DOE/EIA— 
0032) 
Production 
Chemicals from western hardwoods and agricultural residues. 
Annual report May-Oct 79, 6:453 (PB—80-118474) 
CHEMICAL HEAT PUMPS 
Methanol based heat pumps for storage of solar thermal 
energy, 6:574 
CHEMICAL LASERS 
Bibliographies 
Hydrogen fluoride and deuterium fluoride lasers. Volume 2. 
1976-1979 (a bibliography with abstracts). Report for 1976- 
79, 6:1202 (PB—80-803273) 
Performance Testing 
Automating the E-beam laser laboratory. Interim report, 6:1200 
(AD-A—079529) 
Reaction Kinetics 
Exciplex laser kinetics. Final technical report, 1 Mar 1278-29 
Sep 1979, 6:1199 (AD-A—079033) 
CHEMICAL REACTION KINETICS 
Mathematical Models : 
Model studies of mode specificity in unimolecular reaction 
dynamics, 6:1134 
CHEMICAL REACTIONS 
See also DEHYDROGENATION 
METHANATION 
PHOTOCHEMICAL REACTIONS 
PHOTOSYNTHESIS 
REFORMER PROCESSES 
Mathematical Models 
Computer modeling of mixing and agglomeration in coal 
conversion reactors. First annual report, 15 September 1978- 
31 December 1979, 6:68 (FE—3195-5) 
CHEMICAL REACTORS 
Electric Arcs 
Development and economics of the Avco arc-coal-acetylene 
process, 6:23 





CHEMICAL REACTORS 
Mathematical Models 


Mathematical Medels 
Computer modeling of mixing and agglomeration in coal 
conversion reactors. Sixth quarterly technical report, 
January 1, 1980-March 31, 1980, 6:70 (FE—3195-07) 
Computer modeling of mixing and agglomeration in coal 
conversion reactors. Fifth quarterly technical report, 
October 1-December 31, 1979, 6:69 (FE—3195-06) 
Computer modeling of mixing and agglomeration in coal 
conversion reactors. Seventh quarterly technical report, 
April 1-June 30, 1980, 6:72 (FE—3195-09) 
Simulation 
Simulation of cold flow in agglomerating reactors. Topical 
report No. 1, 6:71 (FE—3195-08) 
CHEMISTRY 


See also ATMOSPHERIC CHEMISTRY 
BIOCHEMISTRY 
ELECTROCHEMISTRY 
NUCLEAR CHEMISTRY 


Research Programs 
Chemical Engineering Division research highlights, 1979, 
6:1769 (ANL—80-66) 
CHERENKOV COUNTERS 
Particle Identification 
Particle identification by Cherenkov and transition radiation, 
6:1275 (SLAC-PUB—2606) 
CHI RESONANCES 
Threshold Energy 
Threshold behavior in hadron production of chi states, 6:1497 
(UPR—0081) 
CHICAGO 
Air Quality 
The impact of future diesel emissions on the air quality of large 
cities. Final report (Projections for Chicago, Los Angeles, 
and New York City through the year 2000), 6:1309 (PB—80- 
113657) 
CHILDREN 
Dosimetry 
Development of mathematical pediatric phantoms for internal 
dose calculations: designs, limitations, and prospects, 6:1627 
(CONF-801082—1) 
CHIRAL SYMMETRY 
Algebraic Currents 
Nonlocal currents as Noether currents, 6:1515 
Gauge Invariance 
Nonlocal currents as Noether currents, 6:1515 
CHLORINATED AROMATIC HYDROCARBONS 
Toxicity 
Toxicity of chemical compounds used for enhanced oil 
recovery. Final report, 6:1410 (DOE/BC/10014—5) 
CHLORINE 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
Catalytic Effects 
Study of the effectiveness of the Cl/sub x/ catalytic ozone loss 
mechanisms, 6:1301 (UCRL—84071) 
Chemical Reactions 
Evidence for the rare gas-rare gas halide displacement 
reaction, 6:1135 
Improved treatment of threshold contributions in variational 
transition-state theory, 6:1137 
Reactions of the Xe(*P;) and Kr(*P;) resonance states with 
halogen donor molecules, 6:1133 
CHLORINE [ODIDES 
See IODINE CHLORIDES 
CHLOROPLASTS 
Photosynthesis 
Energetic control of intact chloroplast photosynthesis, 6:1374 
(BNL—28423) 
CHOLECALCIFEROL 
Biological Functions 
Recent progress in vitamin D metabolism and the chemistry of 
vitamin D metabolites. 6-1279 
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CHROMATES 
Spectrophotometry 
Determination of chromate ion in drilling mud filtrates 
(Patent), 6:183 
CHROMIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
Chemical Vapor Deposition 
Chemical vapor deposition of group IVB, VB, and VIB 
elements; a literature review. Information circular, 6:1061 
(PB—80-112675) 
Sulfidation 
Hydrotreating process utilizing elemental sulfur for 
presulfiding the catalyst (Patent), 6:200 
Technology Assessment 
Technical options for conservation of metals; case studies of 
selected metals and products. Volume II-C: identification 
and evaluation of metal conservation approaches for 
products. Working paper No. 3, 6:976 (PB—80-1 10935) 
Waste Processing 
Simultaneous removal of hazardous metals from wastewater 
and disposal of the resultant sludge, 6:1354 
CHROMIUM OXIDES 
Electric Conductivity 
Electrical properties of lanthanum chromite based ceramics in 
hydrogen and oxidizing atmospheres at high temperatures. 
Second quarterly report, January-March 1980, 6:929 
(DOE/ET/15415—T1) 
CHROMIUM-MOLYBDENUM STEELS 
Creep 
Mechanisms of damage accumulation in time-dependent cyclic 
deformation. Progress report, January 1, 1980-December 31, 
1980, 6:1078 (DOE/ER/10570—1) 
Deformation 
Mechanisms of damage accumulation in time-dependent cyclic 
deformation. Progress report, January 1, 1980-December 31, 
1980, 6:1078 (DOE/ER/10570—1) 
Fracture Properties 
Fossil energy program. Progress report, July 1980, 6:2 
(ORNL/TM—7483) 
Mechanical Properties 
Fossil energy program. Quarterly progress report for the 
period ending June 30, 1980, 6:1 (ORNL—5671) 
Stress Corrosion 
Stress corrosion in liquid metal fast breeder reactor systems, 
LMFBR, 6:794 (GEFR-SP—222) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMES 
Genetic Mapping 
Organization of the R chromosome region in maize. Triennial 
report, 6:1379 (DOE/EV/01300—45) 
CIRCUIT BREAKERS 
Design 
Theory of the arc discharge in air blast breakers, 6:1713 (LA— 
8488-T) 
CIRCULAR POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 


, CLATHRATES 


Electrochemistry of acetylides, nitrides and carbon cathodes in 
molten halides. Progress report, 6:1148 (DOE/ER/04445— 
Tl) 
CLAYS 
See also ILLITE 
Radionuclide Migration 
Investigation of the transport of actinide-bearing soil colloids 
in the soil-aquatic environment, 6:1337 (DOE/EV/73012—5) 
CLIMATES 
Economic Impact 
Impact assessments of major climatic and other natural events, 
6:842 
Social Impact 
Impact assessments of major climatic and other natural events, 
6:842 
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CLINCH RIVER BREEDER REACTOR 
Heat Exchangers 

Elevated-temperature tensile behavior of ERNiCr-3 weld 

metal, 6:771 
Spent Fuel Casks 

Assessment of LMFBR spent fuel shipping cask concepts for 
the CRBRP and the US conceptual design study, 6:1188 
(SAND—80-0085C) 

CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CLOSURES 
Design 
Poke hole closure apparatus (Patent), 6:75 
CLOTHES DRYERS 
Energy Efficiency Standards 

Life-cycle cost analysis of major appliances, 6:954 (LBL— 

11338) 
Life-Cycle Cost 

Life-cycle cost analysis of major appliances, 6:954 (LBL— 

11338) 
CLOUDS 

(Limited to clouds in the earth atmosphere; for interstellar clouds 

see COSMIC DUST or COSMIC GASES.) 
Droplets 

Numerical determination of the evolution of cloud drop 
spectra due to condensation on natural aerosol particles, 
6:1302 

Particle Size 

Numerical determination of the evolution of cloud drop 
spectra due to condensation on natural aerosol particles, 
6:1302 

COAL 

See also ANTHRACITE 
BITUMINOUS COAL 
BROWN COAL 
LIGNITE 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 

Activation Analysis 

Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 30. 
Volume III. Pilot plant development work. Part 6. The fate 
of trace elements in the SRC process (111 references), 6:97 
(DOE/ET/10104—T3) 

Agglomeration 

Gasification of CaO catalyzed coal, 6:86 
Briquetting 

Simplex coal and biomass gasification process, 6:459 
Calorific Value 

Evaluation of the effect of coal cleaning of fugitive elements. 
Part II. Analytical methods. Final report, Phase II, 6:110 
(COO—4427-35) 

Formulas for calculating the heating value of coal and coal 
char: development, tests, and uses, 6:162 (CONF-800814— 
25) 

Carbonization 
Fluidized coal carbonization (Patent), 6:7 
Chemical Analysis 

Evaluation of the effect of coal cleaning of fugitive elements. 
Part II. Analytical methods. Final report, Phase II, 6:110 
(COO—4427-35) 

Chemical Composition 

Evaluation of the effect of coal cleaning of fugitive elements. 
Part II. Analytical methods. Final report, Phase II, 6:110 
(COO—4427-35) 

MHD power generation research, development and 
engineering. Quarterly progress report, October-December 
1979, 6:891 (DOE/ET/10816—26) 

Chemical Reactions 

Fossil energy program. Quarterly progress report for the 
period ending June 30, 1980, 6:1 (ORNL—S5671) 

Fossil energy program. Progress report, July 1980, 6:2 
(ORNL/TM—7483) 

Chemistry 

Fossil energy program. Progress report, July 1980, 6:2 

(ORNL/TM—7483) 
Coking 

Delayed coking process with hydrotreated recycle (Patent), 

6:108 


Fluid coking and gasification process (Patent), 6:10 
Deashing 

Use of specific coal components to improve scluble coal 

product yield in a coal deashing process (Patent), 6:19 
Delivery 

Cost and quality of fuels for electric utility plants, 1979, 6:719 

(DOE/EIA—0191(79)) 
Desulfurization 

Beneficiation of coal and metallic and non-metallic ores by 
froth flotation process using polyhydroxy alkyl xanthate 
depressants (Patent), 6:18 

Oxidative coal desulfurization using lime to regenerate alkali 
metal hydroxide from reaction product (Patent), 6:15 

Process for desulfurization of coal and ores (Patent), 6:16 

Project for laboratory study for removal of organic sulfur from 
coal. Quarterly technical progress report, 6:14 
(DOE/PC/30141—T2) 

Emulsification 
Dispersant for coal into oils (Patent), 6:6 
Energy Policy 

Energy programs/energy markets: overview, 6:869 

(DOE/EIA—0201/16) 
Esterification 

Fossil energy program. Quarterly progress report for the 

period ending June 30, 1980, 6:1 (ORNL—5671) 
Flotation 

Beneficiation of coal and metallic and non-metallic ores by 
froth flotation process using polyhydroxy alky! xanthate 
depressants (Patent), 6:18 

Fluidized-Bed Combustion 

Alkali emission and fixation during combustion of coals at the 
normal temperature range of PFBCS, 6:132 

Fossil energy program. Quarterly progress report for the 
period ending June 30, 1980, 6:1 (ORNL—5671) 

Utilization of coal, 6:161 (ANL—80-66) 

Freezing 

Project to develop and demonstrate methods to eliminate 
frozen coal handling problems. Status report I, 6:156 
(DOE/PC/30076—T1) 

Fuel Consumption 

Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 

State Energy Data Report: statistical tables and technical 
documentation, 1960 through 1978, 6:951 (DOE/EIA— 
0214(78)) 

Grinding 

Fossil energy program. Quarterly progress report for the 
period ending June 30, 1980, 6:1 (ORNL—S5671) 

Fossil energy program. Progress report, July 1980, 6:2 
(ORNL/TM—7483) 

Heat Recovery 

Wet oxidation of coal for generation of heat energy (Patent), 

6:165 
Hydrogenation 

Development and economics of the Avco arc-coal-acetylene 
process, 6:23 

Process for recovering a premium oil from a slurry produced 
by high temperature hydrogenation of a solid, 
hydrocarbonaceous fuel (Patent), 6:22 

Research and development of rapid hydrogenation for coal 
conversion to synthetic motor fuels (riser cracking of coal). 
Annual report, April 1, 1979-March 31, 1980, 6:100 (FE— 
2307-67) 

Imports 

Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 

Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 

Land Transport 
Coal hauling by truck, 6:874 (CONF-7911117—5) 
Leaching 

Implications to the aquatic environment of polynuclear 
aromatic hydrocarbons liberated from Western Great Plains 
coal. Final report 30 Jun 75-1 Jul 78, 6:1359 (PB—80-115967) 

Legislation 

Energy programs/energy markets: overview, 6:869 

(DOE/EIA—0201/16) 





COAL 
Maritime Transport 


Maritime Transport 
Utility view of coal shipping, 6:155 (CONF-7911117—1) 
Market 
Energy programs/energy markets: overview, 6:869 
(DOE/EIA—0201/16) 
Materials Handling 
Project to develop and demonstrate methods to eliminate 
frozen coal handling problems. Status report I, 6:156 
(DOE/PC/30076—T1) 
Oxidation 
Fossil energy program. Quarterly progress report for the 
period ending June 30, 1980, 6:1 (ORNL—5671) 
Wet oxidation of coal! for generation of heat energy (Patent), 
6:165 
Prices 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Production 
Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 
Pyrolysis 
Solar coal gasification research (charge code D527). Quarterly 
progress report, July 1-September 30, 1980, 6:66 
(DOE/TIC—11294) 
Radiation Heating 
Solar coal gasification research (charge code D527). Quarterly 
progress report, July 1-September 30, 1980, 6:66 
(DOE/TIC—11294) 
Rail Transport 
Coal and the railroads: the challenge and the opportunity, 
6:1362 (CONF-7911117—4) 
Transport problems encountered and solved at the South East 
Coal Company, 6:160 
Utility view of coal shipping, 6:155 (CONF-7911117—1) 
Regulations 
Energy programs/energy markets: overview, 6:869 
(DOE/EIA—0201/16) 
Sulfur Content 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Supply and Demand 
Energy programs/energy markets: overview, 6:869 
(DOE/EIA—0201/16) 
Water Removal 
Expansion of coal preparation plant simulator. Progress report, 
July 1, 1980-September 30, 1980, 6:157 (DOE/PC/30144— 


Tl) 
COAL CHEMICALS 
See COAL EXTRACTS 
PETROCHEMICALS 


COAL DEPOSITS 
Leasing 
Draft environmental impact statement. Proposed strip coal 
mine on Ute Mountain Ute Tribal lands, San Juan County, 
New Mexico, 6:128 (DES—80/60(Draft)) 
COAL EXTRACTS 
Coke producers in the United States in 1977, 6:168 
(DOE/EIA—0122/1) 
COAL FUEL CELLS 
Contamination 
Effects of several trace contaminants on fuel cell performance 
(Theoretical study), 6:928 (DOE/METC/RI—80/16) 
Performance 
Effects of several trace con’aminants on fuel cell performance 
(Theoretical study), 6:928 (DOE/METC/RI—80/16) 
Technology Assessment 
Molten carbonate fuel cell improvements, 6:923 (CONF- 
8009 17—4) 
COAL GAS 
Impurities 
Effects of several trace contaminants on fuel cell performance 
(Theoretical study), 6:928 (DOE/METC/RI—80/16) 
COAL GASIFICATION 


See also AGGLOMERATING ASH PROCESS 
FLASH HYDROPYROL YSIS PROCFSS 
FLUIDIZED BED REFUSE GASIFICATION 
IN-SITU GASIFICATION 
SIMPLEX PROCESS 
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TEXACO GASIFICATION PROCESS 
U-GAS PROCESS 

Coal gasification: pioneering in aluminum, 6:92 

Fluid coking and gasification process (Patent), 6:10 

Hydrocarbonization of coal in a fluidized bed, 6:81 

On-site production and utilization of low Btu gas, 6:91 

Process for the production of an intermediate Btu gas (Patent), 
6:76 

Producing pure gas of high calorific value from gasification of 
solid fuel (Patent), 6:77 

Ruthenium catalysts improve methanation, 6:80 

Solar coal gasification research (charge code D527). Quarterly 
progress report, July 1-September 30, 1980, 6:66 
(DOE/TIC—11294) 

Catalysis 
Mechanisms of alkali metal catalysis in the gasification of coal, 
char, or graphite, 6:65 

Catalysts 

Gasification of CaO catalyzed coal, 6:86 
Economics 

Solar coal gasification, 6:536 
In-Situ Combustion 

Underground coal gasification experiment: Hoe Creek II, 6:82 
Mathematical Models 

Computer modeling of mixing and agglomeration in coal 
conversion reactors. First annual report, 15 September 1978- 
31 December 1979, 6:68 (FE—3195-5) 

Computer modeling of mixing and agglomeration in coal 
conversion reactors. Sixth quarterly technical report, 
January 1, 1980-March 31, 1980, 6:70 (FE—3195-07) 

Computer modeling of mixing and agglomeration in coal 
conversion reactors. Fifth quarterly technical report, 
October 1-December 31, 1979, 6:69 (FE—3195-06) 

Computer modeling of mixing and agglomeration in coal 
conversion reactors. Seventh quarterly technical report, 
April 1-June 30, 1980, 6:72 (FE—3195-09) 

Fossil energy program. Quarterly progress report for the 
period ending June 30, 1980, 6:1 (ORNL—S5671) 

Fossil energy program. Progress report, July 1980, 6:2 
(ORNL/TM—7483) 

Materials-process-product analysis of coal process technology: 
Phase III, final report. Volume I. Summary, 6:73 (IRT— 
19600/3) 

Recycling 

Coal liquefaction process employing multiple recycle streams 

(Patent), 6:103 
Simulation 

Simulation of cold flow in agglomerating reactors. Topical 

report No. 1, 6:71 (FE—3195-08) 
Solar Process Heat 
Solar coal gasification, 6:536 


COAL GASIFICATION PLANTS 


Chemical Effluents 
Equipment and strategy for environmental sampling of 
complex coal gasification process streams, 6:88 
Design 
IGT U-Gas pilot plant developments, 6:87 
Industrial Fuel Gas Demonstration Plant Program. Volume II. 
Commercial plant design (Deliverable Nos. 15 and 16), 6:38 
(DOE/ET/13046—T11) 
Environmental Impacts 
Tracking quality assurance controls in environmental research, 
6:127 (CONF-801069—1) 
Fuel Feeding Systems 
State-of-the-art assessments on critical coal conversion 
equipment, 6:26 (CONF-801090—3) 
Surge capacity addition to coal gasification pilot plant 
improves operability of coal preparation system, 6:83 
Pipes 
Theoretical evaluation of thermal imaging for detection of 
erosive wear of internally refractory-lined transfer lines, 6:24 
(ANL—78-82) 
Pollution Control 
Fossil energy program. Progress report, July 1980, 6:2 
(ORNL/TM—7483) 
Pumps 
State-of-the-art assessment of slurry pumps in coal conversion 
applications, 6:25 (CONF-801090—2) 
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Risk Assessment 
Tracking quality assurance controls in environmenial research, 
6:127 (CONF-801069—1) 
Site Selection 
Synthetic liquid fuels development: assessment of critical 
factors. Volume III. Coal resource depletion, 6:141 
(DOE/CS/50115—T4) 
Storage Facilities 
Surge capacity addition to coal gasification pilot plant 
improves operability of coal preparation system, 6:83 
COAL INDUSTRY 
Coal: bituminous and lignite in 1976, 6:142 (DOE/EIA— 
0118/1(76)) 
Decision Making 
Marketing of coal mining equipment. Evaluation of present 
techniques: suggestions to aid commercialization. Final 
report, 6:145 (DOE/RA/20014—T1) 
Environmental Impacts 
Trace-element geochemistry of coal resource development 
related to environmental quality and health, 6:129 
(DOE/CH/93015—3) 
Health Hazards 
Trace-element geochemistry of coal resource development 
related to environmental quality and health, 6:129 
(DOE/CH/93015—3) 
COAL LIQUEFACTION 


See also FLASH HYDROPYROL YSIS PROCESS 
SRC-Il PROCESS 
ZINC HALIDE PROCESS 


Hydrocarbonization of coal in a fluidized bed, 6:81 

Process for recovering a premium oil from a slurry produced 
by high temperature hydrogenation of a solid, 
hydrocarbonaceous fuel (Patent), 6:22 

Bench-Scale Experiments 

Research and development of rapid hydrogenation for coal 
conversion to synthetic motor fuels (riser cracking of coal). 
Annual report, April 1, 1979-March 31, 1980, 6:100 (FE— 
2307-67) 

Catalysts 

New catalysts for carbon monoxide-water induced liquefaction, 

6:105 
Chemistry 

Fossil energy program. Progress report, July 1980, 6:2 
(ORNL/TM—7483) 

Homogeneous catalytic hydrocracking processes for 
conversion of coal to liquid fuels basic and exploratory 
research. Final report, November 1, 1977-February 15, 1980, 
6:99 (FE—2202-52) 

Demonstration Plants 

Fossil energy program. Progress report, July 1980, 6:2 

(ORNL/TM—7483) 
Efficiency 

Use of fuel cells in vehicles: prospective fuels, technology, and 

total efficiency, 6:1034 
Fractionation 

Low temperature chemical fractionation of coal components: a 

novel liquefaction approach, 6:106 
Hydrogen Transfer 

Homogeneous catalytic hydrocracking processes for 
conversion of coal to liquid fuels basic and exploratory 
research. Final report, November 1, 1977-February 15, 1980, 
6:99 (FE—2202-52) 

Mathematical Models 

Fossil energy program. Progress report, July 1980, 6:2 

(ORNL/TM—7483) 
Pilot Plants 

Fossil energy program. Quarterly progress report for the 

period ending June 30, 1980, 6:1 (ORNL—S5671) 
Process Development Units 

Research and development of rapid hydrogenation for coal 
conversion to synthetic motor fuels (riser cracking of coal). 
Annual report, April 1, 1979-March 31, 1980, 6:100 (FE— 
2307-67) 

Recycling 

Coal liquefaction process employing multiple recycle streams 

(Patent), 6:103 


COAL LIQUIDS 
Deashing 


Tracer Techniques 
Fossil energy program. Quarterly progress report for the 
period ending June 30, 1980, 6:1 (ORNL—S5671) 
Yields 
Research and development of rapid hydrogenation for coal 
conversion to synthetic motor fuels (riser cracking of coal). 
Annual report, April 1, 1979-March 31, 1980, 6:100 (FE— 
2307-67) 
COAL LIQUEFACTION PLANTS 
Corrosion 
Fossil energy program. Progress report, July 1980, 6:2 
(ORNL/TM—7483) 
Liquefaction corrosion, 6:95 (CONF-801079—1) 
Design 
Fossil energy program. Progress report, July 1980, 6:2 
(ORNL/TM—7483) 
Engineering 
Fossil energy program. Progress report, July 1980, 6:2 
(ORNL/TM—7483) 
Environmental Effects 
Fossil energy program. Quarterly progress report for the 
period ending June 30, 1980, 6:1 (ORNL—5671) 
Fossil energy program. Progress report, July 1980, 6:2 
(ORNL/TM—7483) 
Environmental Impacts 
Tracking quality assurance controls in environmental research, 
6:127 (CONF-801069—1) 
Failure Mode Analysis 
Fossil energy program. Progress report, July 1980, 6:2 
(ORNL/TM—7483) 
Fuel Feeding Systems 
State-of-the-art assessments on critical coal conversion 
equipment, 6:26 (CONF-801090—3) 
Health Hazards 
Coal liquefaction: recent findings in occupational safety and 
health. Special technical report, 6:1414 (NIOSH—80-122) 
Materials 
Fossil energy program. Progress report, July 1980, 6:2 
(ORNL/TM—7483) 
Liquefaction corrosion, 6:95 (CONF-801079—1) 
Materials Testing 
Liquefaction corrosion, 6:95 (CONF-801079—1) 
Occupational Safety 
Coal liquefaction: recent findings in occupational safety and 
health. Special technical report, 6:1414 (NIOSH—80-122) 
Pipes 
Theoretical evaluation of thermal imaging for detection of 
erosive wear of internally refractory-lined transfer lines, 6:24 
(ANL—78-82) 
Pressure Vessels 
Fossil energy program. Progress report, July 1980, 6:2 
(ORNL/TM—7483) 
Pumps 
State-of-the-art assessment of slurry pumps in coal conversion 
applications, 6:25 (CONF-801090—2) 
Risk Assessment 
Tracking quality assurance controls in environmental research, 
6:127 (CONF-801069—1) 
Site Selection 
Synthetic liquid fuels development: assessment of critical 
factors. Volume III. Coal resource depletion, 6:141 
(DOE/CS/50115—T4) 
COAL LIQUIDS 
Activation Analysis 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 30. 
Volume III. Pilot plant development work. Part 6. The fate 
of trace elements in the SRC process (111 references), 6:97 
(DOE/ET/10104—T3) 
Chemical Composition 
Chemical characterization of the neutral fraction of synfuels, 
6:109 (CONF-801039—1) 
Deashing 
Fossil energy program. Quarterly progress report for the 
period ending June 30, 1980, 6:1 (ORNL—S5671) 
Fossil energy program. Progress report, July !980, 6:2 
(ORNL/TM—7483) 





Density 


Density 

Solvent Refined Coal (SRC) process, 6:98 (DOE/ET/10104— 

T4Vol.1)) 
Dialysis 

Analytical application of dialysis in coal liquids 

characterization, 6:115 
Enthalpy 

Enthalpy measurement of coal-derived liquids. Combined 
quarterly technical progress reports, October-December 
1979 and January-March 1980 (107 references; detection and 
quantification of effect of association), 6:112 
(DOE/ET/13395—3/4) 

Enthalpy measurement of coal-derived liquids. Combined 
quarterly technical progress reports, April-June 1979 and 
July-September 1979 (Effect of association), 6:111 
(DOE/ET/13395—1/2) 

Enthalpy measurement of coal-derived liquids. Quarterly 
technical progress report, April-June 1980 (107 references; 
effect and extent of assoiation), 6:113 (DOE/ET/13395—5) 

Fractionation 

Solvent Refined Coal-II (SRC-II) detailed environmental plan, 

6:131 (PNL—3517) 
Health Hazards 

Coal liquefaction: recent findings in occupational safety and 

health. Special technical report, 6:1414 (NIOSH—80-122) 
Molecular Weight 

Enthalpy measurement of coal-derived liquids. Quarterly 
technical progress report, April-June 1980 (107 references; 
effect and extent of assoiation), 6:113 (DOE/ET/13395—5) 

Mutagen Screening 

Solvent Refined Coal-II (SRC-II) detailed environmental plan, 

6:131 (PNL—3517) 
Occupational Safety 

Coal liquefaction: recent findings in occupational safety and 

health. Special technical report, 6:1414 (NIOSH—80-122) 
Performance Testing 
Performance tests of a slow-speed, two-stroke diesel engine 
using coal-based fuels, 6:1022 (TE—7905-267-80) 
Purification 
Gravity settling (Patent), 6:102 
Refining 

Catalytic hydroprocessing of SRC-II and H-Coal syncrudes for 

BTX feedstocks, 6:101 
Rheology 

Fossil energy program. Progress report, July 1980, 6:2 

(ORNL/TM—7483) 
Solvent Extraction 

Separation of asphaltic materials from heptane soluble 
components in liquified solid hydrocarbonaceous extracts 
(Patent), 6:17 

Viscosity 

Fossil energy program. Quarterly progress report for the 
period ending June 30, 1980, 6:1 (ORNL—5671) 

Solvent Refined Coal (SRC) process, 6:98 (DOE/ET/10104— 
T4(Vol.1)) 

COAL MINERS 
Productivity 

Coal: bituminous and lignite in 1976, 6:142 (DOE/EIA— 

0118/1(76)) 
COAL MINES 
Mine Draining 

Review of horizontal drilling technology for methane drainage 

from US coalbeds, 6:139 (BM-IC—8829) 
On-Site Power Generation 

Mine to market. Coal transportation today and tomorrow: 

alternate modes, coal-by-wire, 6:716 
Productivity 

Coal: bituminous and lignite in 1976, 6:142 (DOE/EIA— 

0118/1(76)) 
COAL MINING 


See also SURFACE “MINING 
UNDEPGROUND MINING 


Bibliographies 
Strip mining. Volume 2. 1976-November, 1979 (citations from 
the ntis data base). Report for 1976-nov 79, 6:149 (PB—80- 
803570) 
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Surface mining. Part 1. Strip mining (citations from the 
Engineering Index data base). Report for 1970-Nov 79, 6:150 
(PB—80-803588) 

Ground Subsidence 

Early detection of mining damages, 6:1430 (BMFT-FB-T—80- 
039) 

Land Reclamation 

Some aspects of natural vegetation establishment on abandoned 
underground coal mine refuse areas in illinois. Final report, 
6:130 (PB—80-119993) 

Mathematical Models 

Synthetic liquid fuels development: assessment of critical 
factors. Volume III. Coal resource depletion, 6:141 
(DOE/CS/50115—T4) 

Occupational Safety 

Health requirements for advanced coal extraction systems, 

6:169 (JPL-PUB—80-72) 
COAL PREPARATION 

Evaluation of the effect of coal cleaning of fugitive elements. 
Part II. Analytical methods. Final report, Phase II, 6:110 
(COO—4427-35) 

Comparative Evaluations 

Industrial Fuel Gas Demonstration-Plant Program. 
Pretreatment unit options (Deliverable No. 41), 6:35 
(DOE/ET/13046—T4) 

Magnetic Separators 

Fossil energy program. Quarterly progress report for the 
period ending June 30, 1980, 6:1 (ORNL—S5671) 

Fossil energy program. Progress report, July 1980, 6:2 
(ORNL/TM—7483) 

COAL PREPARATION PLANTS 
Automation 

Fossil energy program. Quarterly progress report for the 
period ending June 30, 1980, 6:1 (ORNL—S5671) 

Fossil energy program. Progress report, July 1980, 6:2 
(ORNL/TM—7483) 

Simulation 

Expansion of coal preparation plant simulator. Progress report, 
July 1, 1980-September 30, 1980, 6:157 (DOE/PC/30144— 
Tl) 

COAL SEAMS 
Degassing 
Review of horizontal drilling technology for methane drainage 
from US coalbeds, 6:139 (BM-IC—8829) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS 
See also MHD GENERATOR CFFF 
Combustors 

Research and development studies for MHD/coal power flow 
train components. Part II. Diagnostics and instrumentation 
MHD channel combutor. Progres report, 6:906 (FE—3084- 
T1(Pt.2)) 

Cyclone Combustors 

Development of a slagging cyclone gasifier for MHD 

applications, 6:85 
Electrodes 

MHD electrode development. Quarterly report, April-June 30, 

1980, 6:902 (DOE/ET/15529—T1) 
Electronic Circuits 

Research and development studies for MHD/coal power flow 
train components. Part I. Power take off. Progress report, 
6:909 (FE—3084-T1(Pt.1)) 

Feasibility Studies 
Open-cycle coal-fired liquid-metal MHD, 6:893 
Heat Recovery 

Magnetohydrodynamics (MHD) heat and seed recovery 

technology, 6:900 (ANL—80-66) 
Materials Testing 

MHD electrode development. Quarterly report, April-June 30, 
1980, 6:902 (DOE/ET/15529—T1) 

MHD power generation research, development and 
engineering. Quarterly progress report, October-December 
1979, 6:891 (DOE/ET/10816—26) 

Plasma Diagnostics 

Research and development studies for MHD/coal power flow 

train components. Part II. Diagnostics and instrumentation 
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MHD channel combutor. Progres report, 6:906 (FE—3084- 
T1(Pt.2)) 
Research Programs 

MHD power generation research, development and 
engineering. Quarterly progress report, October-December 
1979, 6:891 (DOE/ET/10816—26) 

Seed Recovery 

Conversion of alkali metal sulfate to the carbonate (Patent), 
6:907 

Magnetohydrodynamics (MHD) heat and seed recovery 
technology, 6:900 (ANL—80-66) 

Study of seed-reprocessing systems for open-cycle coal-fired 
MHD power plants, 6:905 (DOE/ET/15613—T(app.)) 
Study of seed reporcessing systems for open cycle coal fired 

MHD power plants, 6:904 (DOE/ET/15613—T1) 
Working Fluids 
Open-cycle coal-fired liquid-metal MHD, 6:894 
COASTAL REGIONS 
Thermal Power Plants 

Opport!nities to expand coastal power plants in California, 

6:721 (P—700-80-001) 
Water Resources 

South Atlantic-Gulf Water Resources Region, 1975 national 
assessment of water and related land resources. Specific 
problem analysis. activity four, technical memorandum 4. 
Volume |: main report, appendix a and b, 6:1352 (PB—80- 
118722) 

Specific problems analysis-technical memorandum 2, 
state/regional future, problem screening and documentation 
of assumptions - region 2, mid-atlantic, 6:1353 (PB—80- 
120975) 

COASTAL WATERS 
Water Quality 

South Atlantic-Gulf Water Resources Region, 1975 national 
assessment of water and related land resources. Specific 
problem analysis, activity four, technical memorandum 4. 
Volume 1: main report, appendix a and b, 6:1352 (PB—80- 
118722) 

Specific problems analysis-technical memorandum 2, 
state/regional future, problem screening and documentation 
of assumptions - region 2, mid-atlantic, 6:1353 (PB—80- 
120975) 

COATINGS 
See also GLAZES 
PROTECTIVE COATINGS 
SPRAYED COATINGS 
VAPOR DEPOSITED COATINGS 
Bibliographies 

Optical coatings for solar cells and solar collectors. volume 1. 
1964-1978. (citations from the NTIS data base). Report for 
1964-78 (241 references), 6:554 (PB—80-803778) 

Optical coatings for solar cells and solar collectors. Volume 2. 
1979 (citations from the NTIS data base). Report for 1979 
(40 references), 6:555 (PB—80-803786) 

Optical coatings for solar cells and solar collectors (citations 
from the Engineering Index data base). Report for 1970-Dec 
79 (223 references), 6:556 (PB—80-803794) 

Ion Implantation 

Hydrogen trapping and Re-emission in TiB: coatings for 
tokamaks upon thermal, pulsed electron and laser annealing, 
6:1759 

Interaction of implanted deuterium and helium with beryllium: 
Radiation enhanced oxidation, 6:1768 

Retention, isotope exchange, and thermal release of hydrogen 
in low z materials, 6:1746 (SAND—80-1745C) 

Physical Radiation Effects 
Surface damage of TiB2z and C coatings under energetic D* 
and ‘*He* irradiations, 6:1766 
COBALT 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
Catalytic Effects 
Catalytic process for preparing olefins by hydrocarbon 
pyrolysis (Patent), 6:202 


Thermal Diftusivity 


Dehydrocyclization with an acidic multimetallic catalytic 
composite (Patent), 6:201 
Hydrodesulfurization of oil feedstock with presulfided catalyst 
(Patent), 6:250 
Two-catalyst hydrocracking process (Patent), 6:192 
Sulfidation 
Hydrotreating process utilizing elemental sulfur for 
presulfiding the catalyst (Patent), 6:200 
COBALT 59 TARGET 
Lithium 6 Reactions 
Elastic scattering and inelastic scattering of 88-MeV °Li, 
6:1563 (ORNL/TM—7510) 
COBALT COMPLEXES 
Chemical Reaction Kinetics 
Kinetics and mechanism of substitution reactions of cobalt(I) 
derivatives. Evidence for 7-adduct formation, 6:1138 
COGENERATION 
Characterization of solid waste conversion and cogeneration 
systems, 6:409 (DOE/EV—0105) 
Economic Analysis 
Industrial cogeneration case study No. 3: Mead Corporation 
Paper Mill, Kingsport, Tennessee, 6:979 (ANL/CNSV- 
TM—42) 
Feasibility Studies 
Utilities and cogeneration, 6:858 
Financial Incentives 
Electricity pricing and electricity supply: the influence of 
utility pricing on electricity production by pulp and paper 
mills, 6:857 
Fuel Consumption 
Industrial cogeneration case study No. 3: Mead Corporation 
Paper Mill, Kingsport, Tennessee, 6:979 (ANL/CNSV- 
TM—42) 
Pricing Regulations 
Electricity pricing and electricity supply: the influence of 
utility pricing on electricity production by pulp and paper 
mills, 6:857 
COKE 
Briquetting 
Method of hot-briquetting mixtures of coal and coke (Patent), 
6:11 
Chemical Reaction Kinetics 
Feasibility stucies of in-situ coal gasification in the Warrior 
coal field. Quarterly report, 6:27 (DOE/ET/10182—T1) 
Feasibility studies of in-situ coal gasification in the Warrior 
coal field. Quarterly report, 6:32 (DOE/ET/10182—T6) 
Feasibility studies of in-situ coal gasification in the Warrior 
coal field. Quarterly report, 6:33 (DOE/ET/10182—T7) 
Heat Treatments 
Dry coke quenching process (Patent), 6:375 
Imports 
Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 
Manufacturers 
Coke producers in the United States in 1977, 6:168 
(DOE/EIA—0122/1) 
Physical Properties 
Dry coke quenching process (Patent), 6:375 
Quenching 
Dry coke quenching process (Patent), 6:375 
Method and apparatus for quenching coke (Patent), 6:8 
Method and apparatus for quenching coke (Patent), 6:9 
Thermal Conductivity 
Feasibility studies of in-situ coal gasification in the Warrior 
coal field. Quarterly report, 6:27 (DOE/ET/10182—T1) 
Feasibility studies of in-situ coal gasification in the Warrior 
coal field. Quarterly report, 6:30 (DOE/ET/10182—T4) 
Feasibility studies of in-situ coal gasification in the Warrior 
coal field. Quarterly report, 6:31 (DOE/ET/10182—TS) 
Feasibility studies of in-situ coal gasification in the Warrior 
coal field. Quarterly report, 6:32 (DOE/ET/10182—T6) 
Feasibility studies of in-situ coal gasification in the Warrior 
coal field. Quarterly report, 6:33 (DOE/ET/10182—T7) 
Thermal Diffusivity 
Feasibility studies of in-situ coal gasification in the Warrior 
coal field. Quarterly report, 6:30 (DOE/ET/10182—T4) 





Feasibility studies of in-situ coal gasification in the Warrior 
coal field. Quarterly report, 6:31 (DOE/ET/10182—TS) 
Feasibility studies of in-situ coal gasification in the Warrior 
coal field. Quarterly report, 6:32 (DOE/ET/10132—T6) 
Thermal Gravimetric Analysis 
Feasibility studies of in-situ coal gasification in the Warrior 
coal field. Quarterly report, 6:27 (DOE/ET/10182—T1) 
Waste Heat Utilization 
Method for thermal processing bitumen-containing materials 
and device for realization of same (Patent), 6:248 
COKE OVENS 
Air Pollution Abatement 
Coke pushing emission control system (Patent), 6:122 
Device for collecting emissions rising from a quenching car of 
a battery of coke ovens (Patent), 6:123 
Method and apparatus for quenching coke (Patent), 6:8 
Method and apparatus for quenching coke (Patent), 6:9 
Retractable hood for transfer of coke (Patent), 6:118 
Exhaust Gases 
Coke pushing emission control system (Patent), 6:122 
Fuel Feeding Systems 
Coke oven coal charging device (Patent), 6:12 
COKE-OVEN GAS 
See COAL GAS 
COKING PLANTS 
Air Pollution Abatement 
Device for collecting emissions rising from a quenching car of 
a battery of coke ovens (Patent), 6:123 
Inventories 
Coke producers in the United States in 1977, 6:168 
(DOE/EIA—0122/1) 
Pollution Control Equipment 
Cost effectiveness model for pollution control at coking 
facilities. Final rep. Sep 78-Jul 79, 6:1237 (PB—80-118706) 
COLD STORAGE 
Annual Energy Storage 
Solar energy, 6:548 (ANL—80-66) 
Research Programs 


Solar energy, 6:548 (ANL—80-66) 
COLLECTIVE ACCELERATORS 


See also IONIZATION FRONT ACCELERATORS 
Reviews 
Pulsed power accelerator development at Sandia National 
Labs, 6:1259 (SAND—80-2210C) 
COLLIERIES 
See COAL MINES 
COLOR MODEL 

Color in internal supersymmetry unification, 6:1508 

(DOE/ER/03992—414) 
COLORADO 

Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 

Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 

Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 

Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 

Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 

Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 

Air Quality 

Analysis of baseline data from federally leased oil shale tracts 

in Colorado and Utah, 6:1306 (DOE/EV/70031—5) 
Insolation 

Site insolation and wind power characteristics: technical report 
western region (south section), 6:404 (DOE/CS/20160— 
01(Vol.6)) 

Magnetic Surveys 

Aerial gamma ray and magnetic survey, Montrose detail Area 
2, Colorado. Final report, 6:260 (GJBX— 
212(80)(Vol.2)(AREA2)) 

Aerial gamma ray and magnetic survey, Montrose detail Area 
3, Colorado. Final report, 6:261 (GJBX— 
212(80)(Vol.2(4AREA3)) 

Aerial gamma ray and magnetic survey, Montrose detail Area 
4, Colorado. Final report, 6:259 (GJBX— 
212(80)(Vol.2(AREA4)) 
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Meteorology 
Analysis of baseline data from federally leased oil shale tracts 
in Colorado and Utah, 6:1306 (DOE/EV/70031—5) 
Radiometric Surveys 
Aerial gamma ray and magnetic survey, Montrose detail Area 
2, Colorado. Final report, 6:260 (GJBX— 
212(80)(Vol.2(AREA2)) 
Aerial gamma ray and magnetic survey, Montrose detail Area 
3, Colorado. Final report, 6:261 (GJBX— 
212(80)(Vol.2)(AREA3)) 
Aerial gamma ray and magnetic survey, Montrose detail Area 
4, Colorado. Final report, 6:259 (GJBX— 
212(80(Vol.2(AREA4)) 
Wind 
Site insolation and wind power characteristics: technical report 
western region (south section), 6:404 (DOE/CS/20160— 
01(Vol.6)) 
COLORADO RIVER BASIN | 
Thermal Power Plants 
Overview of water requirements for electric power generation 
(for the lower Colorado River basin), 6:693 (PB—80-113509) 
COLUMBIA RIVER BASIN 
Geology 
Bibliography of the geology of the Columbia plateau and 
adjacent areas of Washington, 6:1424 (RHO-BWI-C—82) 
COLUMBIUM 
See NIOBIUM 
COMBINED-CYCLE POWER PLANTS 
Demonstration Plants 
Final environmental impact report. SCE coal gasification 
demonstration project, Daggett, California, 6:74 (P—700-79- 
014) 
Environmental Impacts 
Final environmental impact report. SCE coal gasification 
demonstration project, Daggett, California, 6:74 (P-—700-79- 
014) 
Fluidized-Bed Combustors 
Pressurized fluidized bed combustor/steam generator design 
evaluation, 6:690 
Hybrid Systems 
Combined cycle for solar-fossil hybrid power generation, 6:506 
Steam Generators 
Pressurized fluidized bed combustor/steam generator design 
evaluation, 6:690 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
IN-SITU COMBUSTION 
REVERSE COMBUSTION 
Measuring Methods 
Development of combustion diagnostics and applications to 
turbulent combustion. Interim scientific report, 16 Feb-30 
Sep 1979, 6:1172 (AD-A—079523) 
COMBUSTION CHAMBERS 
See also COMBUSTORS 
Combustion Kinetics 
Influence of air motion variation on the performance of a 
direct-injection stratified-charge engine, 6:1017 (SAND—79- 
8756) 
Pressure Control 
Compressive pressure augmentation device (Patent), 6:1013 
Swirl Flow 
Influence of air motion variation on the performance of a 
direct-injection stratified-charge engine, 6:1017 (SAND—79- 
8756) 
COMBUSTION PRODUCTS 
Desulfurization 
Feasibility of utilizing a rotating fluidized bed for the removal 
of sulfur from hot gases. Progress report, 6:116 (BNL— 
51253) 
COMBUSTORS 
See also CYCLONE COMBUSTORS 
Bibliographies 
Research and development studies for MHD/coal power flow 
train components. Part II. Diagnostics and instrumentation 
MHD channel combutor. Progres report, 6:906 (FE—3084- 
T1(Pt.2)) 
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Computer Codes 

Research and development studies for MHD/coal power flow 
train components. Part II. Diagnostics and instrumentation 
MHD channel combutor. Progres report, 6:906 (FE—3084- 
T1(Pt.2)) 

COMMERCIAL BUILDINGS 
See also HOTELS 
Air Source Heat Pumps 

A thermodynamic computer simulation of an air-to-air heat 
pump system for a commercial building. Progress report, 
6:962 (PB—80-118664) 

Solar Space Heating 

Solar heating system at Security State Bank, Starkville, 

Mississippi. Final report, 6:518 (DOE/NASA/CR—161550) 
COMMERCIAL SECTOR 
Electric Power 

National electric rate book: Indiana, 6:714 (DOE/EIA— 
0198(79)IN) 

National electric rate book: Alabama, 6:709 (DOE/EIA—0155) 

National electric rate book: Kentucky, 6:706 (DOE/EIA— 
0152) 

National electric rate book: Massachusetts, 6:712 (DOE/EIA— 
0158) 

National electric rate book: Mississippi, 6:707 (DOE/EIA— 
0153) 

National electric rate book: New Jersey, 6:702 (DOE/EIA— 
0140) 

National electric rate book: New York, 6:711 (DOE/EIA— 
0157) 

National electric rate book: North Carolina, 6:704 
(DOE/EIA—0142) 

National electric rate book: North Dakota, 6:701 (DOE/EIA— 
0139) 

National electric rate book: Ohio, 6:710 (DOE/EIA—0156) 

National electric rate book: Oklahoma, 6:700 (DOE/EIA— 
0138) 

National electric rate book: South Carolina, 6:705 
(DOE/EIA—0143) 

National electric rate book: South Dakota, 6:703 (DOE/EIA— 
0141) 

National electric rate book: Tennessee, 6:708 (DOE/EIA— 
0154) 

National electric rate book: Nevada, 6:715 (DOE/EIA— 
0198(79)NV) 

National electric rate book: Alaska, 6:713 (DOE/EIA— 
0198(79)AK) 

Energy Consumption 

Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 

Quarterly energy indicators, 6:935 (DOE/EIA—0170) 

State Energy Data Report: statistical tables and technical 
documentation, 1960 through 1978, 6:951 (DOE/EIA— 
0214(78)) 

Fuel Consumption 

State Energy Data Report: statistical tables and technical 
documentation, 1960 through 1978, 6:951 (DOE/EIA— 
0214(78)) 

COMMUNICATIONS 
See also DATA TRANSMISSION 

Environmental assessment for the Satellite Power System: 
concept development and evaluation program - effects of 
ionospheric heating on telecommunications, 6:407 
(DOE/ER/10003—T2) 

Antennas 
Generalized free-space equation for computation of power 
transferred between two antennas, 6:1219 (SAND—80-1733) 
Equipment 
Air gun with reciprocating shuttle (Patent), 6:1233 
Marine seismic transducer (Patent), 6:1234 
COMMUNITIES 

National electric rate book: Nevada, 6:715 (DOE/EIA— 
0198(79)NV) 

National electric rate book: Alaska, 6:713 (DOE/EIA— 
0198(79)AK) 

Design 

Implications of solar energy alternatives for community design, 

6:884 (ORNL/Sub—7830/') 


Energy Analysis 
Implications of solar energy alternatives for community design, 
6:884 (ORNL/Sub—7830/1) 
Energy Conservation 
Community Energy Project of ACTION’s Office of Voluntary 
Citizen Participation, 6:860 (DOE/CS/63015—T1) 


Managemen 
Tulsa, Oklahoma: an approach to community energy 
management planning, 6:1001 
Photovoltaic Power Supplies 
Photovoltaic power system at Natural Bridges National 
Monument, 6:476 (DOE/ET/20279—105) 
Solar Energy 
Implications of solar energy alternatives for community design, 
6:884 (ORNL/Sub—7830/1) 
COMPATIBILITY (IMMUNOLOGICAL) 
See IMMUNITY 
COMPOSITE MATERIALS 
Mechanical Properties 
Elastic moduli of boron carbide/copper composites from -40°C 
to 800°C by ultrasonic methods, 6:1103 (SAND—80-0881) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE 
Analysis of mass cycling in porous rock reservoirs for 
compressed air energy storage, 6:806 
On the formulation of stability and design criteria for 
compressed air energy storage in hard rock caverns, 6:805 
Economic Analysis 
Synthesis of research and development in mechanical energy 
storage technologies. Progress report, September 1, 1979- 
May 31, 1980, 6:804 (DOE/ET/26106—T1) 
Hybrid Systems 
Energy conversion engine (Patent), 6:669 
Technology Assessment 
Synthesis of research and development in mechanical energy 
storage technologies. Progress report, September 1, 1979- 
May 31, 1980, 6:804 (DOE/ET/26106—T1) 
COMPRESSED AIR STORAGE POWER PLANTS 
Turbomachinery 
Study of turbomachinery options for compressed air energy 
storage plants, 6:717 
COMPRESSIBLE FLOW 
Impact Tests 
Exact partial solution to the steady-state, compressible fluid 
flow problems of jet formation and jet penetration, 6:1463 
(LA—8371) 
Jets 
Exact partial solution to the steady-state, compressible fluid 
flow problems of jet formation and jet penetration, 6:1463 
(LA—8371) 
COMPUTER AXIAL TOMOGRAPHY SCANNING 
See CAT SCANNING 
COMPUTER CODES 
Hybrid thermal storage subroutine for transient simulation, 
6:816 
Research and development studies for MHD/coal power flow 
train components. Part II. Diagnostics and instrumentation 
MHD channel combutor. Progres report (Flow calculations 
for combustors), 6:906 (FE—3084-T 1(Pt.2)) 
Slurry transport in pipe networks, 6:158 (IMMR—44-RRR7- 
79) 
A Codes 
UPLOT and UPLO2: procedure files to plot data from 
AITRAC runs (In FORTRAN), 6:1784 (SAND—80-1435) 
C Codes 
Abstract model of the finite element method (CONSTRUCTK, 
procedure for construction of real matrices in Algol), 6:1779 
(LA—8468-T) 
D Codes 
Continuing development of the DEROB system. Quarterly 
report, July 1, 1980-September 30, 1980, 6:515 
(DOE/CS/30254—1) 
One-leg formulas for stiff differential equations (DIFSUB), 
6:1775 (COO—2383-0070) 





COMPUTER CODES 
E Codes 


E Codes 
Energy. The linkage between the modules of the national 
medium-term EC energy models for: Belgium/Luxembourg, 
Federal Republic of Germany, and The Netherlands 
(TRANSFCB, INTERP, EFOMEX, EXDES, TRAFO 
computer codes), 6:838 (EUR—6776-EN) 
Codes 


Review of the capabilities of the ORNL FORSS Sensitivity 

and Uncertainty Analysis System, 6:781 (CONF-8010113—2) 
G Codes 

GLUCS: a generalized least-squares program for updating 
cross section evaluations with correlated data sets (In 
FORTRAN IV for PDP-10), 6:1543 (ORNL/TM—7341) 

Lund computer codes for the calculation of nuclear single- 
particle levels and total potential energies as functions of 
nuclear shape: a brief description (PEFYR, PETR1, PETR3, 
GAMMA4, GAMMAS), 6:1621 (UCID—18820) 

Theory and use of GIRAFFE for analysis of decay 
characteristics of delayed-neutron precursors in an LMFBR, 
6:761 (ANL—80-55) 

I Codes 

Energy. The linkage between the modules of the national 
medium-term EC energy models for: Belgium/Luxembourg, 
Federal Republic of Germany, and The Netherlands 
(TRANSFCB, INTERP, EFOMEX, EXDES, TRAFO 
computer codes), 6:838 (EUR—6776-EN) 

L Codes 

Linear Systems Analysis Program user’s manual (LSAP, in 

PASCAL for PDP 11/45), 6:1787 (UCID—30184) 
M Codes 

Modified Elemental Volume Dose Program (MEVDP). 
Technical report, 7 Feb-7 Aug 1969, 6:1398 (AD—883868) 

User guide for MINPACK-1 (In FORTRAN), 6:1772 (ANL— 
80-74) 

Modifications 

Recent modifications of the numerical code CCC, 6:668 

(LBL—11236) 
N Codes 

Net-2 network analysis program, Release 9. User’s manual, 

6:1278 (AD-A—078975) 
P Codes 

Lund computer codes for the calculation of nuclear single- 
particle levels and total potential energies as functions of 
nuclear shape: a brief description (PEFYR, PETR1, PETR3, 
GAMMA4, GAMMAS), 6:1621 (UCID—18820) 

S Codes 

Instruction manual for the program SHAPEFACTOR, 6:495 
(SAND—80-8027) 

SOLCOST support and maintenance. Quarterly technical 
status report, 6:516 (DOE/ET/20108—T1) 

Codes 


Energy. The linkage between the modules of the national 
medium-term EC energy models for: Belgium/Luxembourg, 
Federal Republic of Germany, and The Netherlands 
(TRANSFCB, INTERP, EFOMEX, EXDES, TRAFO 
computer codes), 6:838 (EUR—6776-EN) 

Interactive code for examining hypothetical distributions of 
experimental data (TEDPED, in FORTRAN for PDP-10), 
6:1774 (CONF-8010106—2) 

TSPEC: a computer program to predict approximate model 
performance in the core flow test loop, 6:764 (GA-A— 
14057(Rev.1)) 

U Codes 

UPLOT and UPLO2: procedure files to plot data from 

AITRAC runs (In FORTRAN), 6:1784 (SAND—80-1435) 
COMPUTER GRAPHICS 
Education 
Interactive graphics, the design process, and education, 6:1788 
(UCRL—S52916) 
COMPUTER NETWORKS 
Symbolic software for CTR research, 6:1747 (UCRL—15284) 
COMPUTER-AIDED DESIGN 
Technology Transfer 

Interactive graphics, the design process, and education, 6:1788 

(UCRL—S52916) 
COMPUTERIZED TOMOGRAPHY 
See also CAT SCANNING 
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Risk Assessment 
Dosimetry and risk analyses in diagnostic radiology: 
computerized tomography, 6:1388 (CONF-801083—2) 
COMPUTERS 
See also HONEYWELL COMPUTERS 
HP COMPUTERS 
PDP COMPUTERS 


Equipment Interfaces 
Interface for rapid data transfer from NIM counters to small 
computers, 6:1220 
Performance 
Verification of timing routines, 6:1782 (LA-UR—80-3099) 
Uses 
Operational facility-integrated computer system for safeguards, 
6:319 (CONF-800943— 19(Draft)) 
CONCENTRATING COLLECTORS 


See also FIXED MIRROR COLLECTORS 
PARABOLIC COLLECTORS 


Research Programs 

Solar thermal power systems. Annual technical progress 

report, FY 1979, 6:484 (DOE/CS/04042—1) 
CONCENTRATOR SOLAR CELLS 
Cooling 

Solar photoelectric conversion apparatus with cooling means 

(Patent), 6:429 
Design 

Advanced silicon concentrator cells. Technical progress report, 

6:423 (SERI/PR—8058-1-T1) 
CONCRETES 
Decontamination 

Application of diamond tools when decontaminating concrete, 
6:1161 (PNL-SA—8855) 

Concrete decontamination and demolition methods, 6:1159 
(PNL-SA—8855) 

Diamond blade grinding as a,means for removing surface 
contamination from concrete, 6:1162 (PNL-SA—8855) 

Equipment for removal of contaminated concrete surfaces, 
6:1160 (PNL-SA—8855) 

Experiences in removing surfaces with explosives, 6:1164 
(PNL-SA—8855) 

High-pressure water jet applications in radioactively 
contaminated facilities, 6:1166 (PNL-SA—8855) 

Innovative techniques for removing concrete surfaces (Use of 
heat to decompose contaminated concrete to facilitate 
removal), 6:1163 (PNL-SA—8855) 

Proceedings of the concrete decontamination workshop, 6:1158 
(PNL-SA—8855) 

Summary review of Mound Facility’s experience in 
decontamination of concrete, 6:1165 (PNL-SA—8855) 

Demolition 

Concrete decontamination and demolition methods, 6:1159 
(PNL-SA—-8855) 

Experiences in removing surfaces with explosives, 6:1164 
(PNL-SA—8855) 

High-pressure water jet applications in radioactively 
contaminated facilities, 6:1166 (PNL-SA—8855) 

Meetings 

Proceedings of the concrete decontamination workshop, 6:1158 

(PNL-SA—8855) 
CONDENSATION NUCLEI 

Numerical determination of the evolution of cloud drop 
spectra due to condensation on natural aerosol particles, 
6:1302 

CONDENSED AROMATICS 
Radiolysis 

Kinetics of solute excited-state formation in the pulse radiolysis 
of liquid alkanes. Comparison between theory and 
experiment, 6:1156 

CONDENSERS 
Nozzles 

Dynamic Isotope Power System: technology verification 
phase. Component test procedure for the ground 
demonstration system jet condenser orifice performance. 79- 
DIPS-27, 6:346 (DOE/ET/33001—T27) 

Kilowatt Isotope Power System: component test report for the 
ground demonstration system jet condenser orifice 
performance. 77-KIPS-103, 6:352 (DOE/ET/33001—T33) 
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Orifices 

Kilowatt Isotope Power System: component test procedure for 
the ground demonstration system jet condenser orifice 
performance. 77-KIPS-83, 6:337 (DOE/ET/33001—T8) 

Performance Testing 

Component test procedure for the ground demonstration 
system jet condenser focusing, 6:348 (DOE/ET/33001— 
T29) 

Kilowatt Isotope Power System: component test procedure for 
the ground demonstration system jet condenser focusing. 77- 
KIPS-59. Revision A, 6:344 (DOE/ET/33001—T25) 

CONDUCTORS (ELECTRIC) 
See ELECTRIC CONDUCTORS 
CONNECTICUT 

Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 

Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 

Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 

Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 

Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 

Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 

CONNECTIONS 
See JOINTS 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSOLIDATED FUEL REPROCESSING PROGRAM 
Role of the consolidated fuel reprocessing program in the 
United States Breeder Reactor Program, 6:268 (CONF- 
800943—7) 
CONTAINERS 
See also CASKS 
DEWARS 
HOPPERS 
PRESSURE VESSELS 
TANKS 
Materials 
Technical options for conservation of metals; case studies of 
selected metals and products. Volume II-C: identification 
and evaluation of metal conservation approaches for 
products. Working paper No. 3, 6:976 (PB—80-110935) 
Technical options for conservation of metals: case studies of 
selected metals and products. Volume II-E: analysis of the 
impacts of changing product service life and material 
content. Working paper No. 5, 6:978 (PB—80-1 10950) 
Thermal Analysis 
Three-dimensional thermal analysis of a baseline spent fuel 
repository, 6:314 (UCRL—84153) 
CONTINUOUS MINERS 
Simulation 
Evaluation of operational constraints in continuous mining 
systems. New and novel systems, 6:148 (FE—8982- 
T1(Vol.1)) 
CONTROL SYSTEMS 
(For automated processes including feedback.) 

See also REACTOR CONTROL SYSTEMS 

Design 
Linear Systems Analysis Program user's manual, 6:1787 

(UCID—30184) 
CONTROL THEORY (REACTOR) 

See REACTOR KINETICS 

COOLANT CLEANUP SYSTEMS 
Specifications 
Secondary helium system piping and helium purification for 
the HTGR-R and NHSDR, 6:777 (DOE/SF/02034—T1) 
COOLERS 
See HEAT EXCHANGERS 
COOLING LOAD 

Computer Calculations 

Sensible and latent cooling requirements of conventional and 
passively cooled residences in American climates, 6:959 

Power Demand 

Sensible and latent cooling requirements of conventional and 
passively cooled residences in American climates, 6:959 


COOLING TOWERS 
Cost 
2000Mw(t) HTGR-GT power cycle cooling system 
alternatives, 6:759 (DOE/SF/02034—T9) 
Design 
Large-scale experimental evaluation of an advanced concept 
for dry/wet cooling of power stations, 6:691 (BN-SA—1064) 
Performance 
Large-scale experimental evaluation of an advanced concept 
for dry/wet cooling of power stations, 6:691 (BN-SA—1064) 
Performance Testing 
Test report: wet/dry cooling tower test module. Final report, 
6:692 (EPRI-CS— 1565) 
Reliability 
Test report: wet/dry cooling tower test module. Final report, 
6:692 (EPRI-CS—1565) 
Water Requirements 
Large-scale experimental evaluation of an z ivanced concept 
for dry/wet cooling of power stations, 6:691 (BN-SA—1064) 
COPPER 
Catalytic Effects 
Catalytic process for preparing olefins by hydrocarbon 
pyrolysis (Patent), 6:202 
Creep 
Mechanisms of damage accumulation in time-dependent cyclic 
deformation. Progress report, January 1, 1980-December 31, 
1980, 6:1078 (DOE/ER/10570—1) 
Deformation 
Mechanisms of damage accumulation in time-dependent cyclic 
deformation. Progress report, January 1, 1980-December 31, 
1980, 6:1078 (DOE/ER/10570—1) 
Pion Reactions 
Total pion cross section measurements. Annual progress 
report, January 1, 1979-December 31, 1979, 6:1478 
(DOE/ER/71001—8) 
Proton Reactions 
Possible isobar mechanism for production of high momentum 
protons in the backward direction in proton-nucleus and 
nucleus-nucleus interactions, 6:1555 (LBL—10688) 
Solvent Extraction 
Comparison of extractants for plant-available zinc, cadmium, 
nickel, and copper in contaminated soils, 6:1335 
Sulfidation 
Hydrotreating process utilizing elemental sulfur for 
presulfiding the catalyst (Patent), 6:200 
Technology Assessment 
Technical options for conservation of metals; case studies of 
selected metals and products. Volume II-C: identification 
and evaluation of metal conservation approaches for 
products. Working paper No. 3, 6:976 (PB—80-110935) 
Technical options for conservation of metals: case studies of 
selected metals and products. Volume II-E: analysis of the 
impacts of changing product service life and material 
content. Working paper No. 5, 6:978 (PB—80-1 10950) 
Waste Processing 
Simultaneous removal of hazardous metals from wastewater 
and disposal of the resultant sludge, 6:1354 
X-Ray Fluorescence Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
COPPER ALLOYS 
Mechanical Properties 
Elastic moduli of boron carbide/copper composites from -40°C 
to 800°C by ultrasonic methods, 6:1103 (SAND—80-0881) 
COPPER CHLORIDES 
Photoluminescence 
Surfactant tris(2,2'-bipyridine)ruthenium(II) derivatives in 
aqueous micellar solutions. Absorption and emission 
spectroscopy and luminescence quenching, 6:473 
Raman Spectra 
Basic energy science, 6:1130 (ANI.—80-66) 
COPPER COMPLEXES 
Photochemical Reactions 
Photoconversion of norbornadiene to quadricyclene in the 
presence of a copper(I) carbonyl compound, 6:1152 





COPPER SELENIDES 
Photochemical Reactions 


COPPER SELENIDES 
Spray Coating 
Low-cost process for p-n junction-type solar cell fabrication. 
Quarterly report 4, 30 May-1 September 1980, 6:424 
(SERI/PR—8104-4-T2) 
CORE FLOODINC SYSTEMS 
Flowmeters 
Measurement of two-phase flow at the core upper plenum 
interface under simulated reflood conditions, 6:790 (CONF- 
801053—3) 
CORN (MAIZE) 
See MAIZE 
CORN STOVER 
See AGRICULTURAL WASTES 
CORROSION RESISTANT ALLOYS 
Evaluation 
Factors influencing the selection of corrosion-resistant ailoys 
for high-temperature, downhole applications, 6:652 
(SAND—80-0834C) 
Materials (alloys) selection for high temperature downhole 
instrumentation, 6:651 (SAND—80-0834C) 
COSMIC NEUTRINOS 
Radiative Decay 
Galactic neutrinos and uv astronomy, 6:1504 
COSMOS 
See UNIVERSE 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
C-REACTIVE PROTEIN 
See IMMUNITY 
CRITICAL CURRENT 
Measuring Methods 
Quench properties of high current superconductors, 6:1640 
(BNL—28378) 
CROSS SECTIONS 
Evaluation 
Cross-section evaluation utilizing integral reaction-rate 
measurements in fast neutron fields, 6:1541 (CONF-800979— 
9) ‘ 
GLUCS: a generalized least-squares program for updating 
cross section evaluations with correlated data sets, 6:1543 
(ORNL/TM—7341) 
CRUCIBLES 
Materials 
Development and evaluation of die and container materials. 
Final report, 6:415 (DOE/JPL/954876—79/2) 
CRUDE OIL 
See PETROLEUM 
CRYOPUMPS 
MFTF vacuum vessel and cryopumping system, 6:1748 
(UCRL—84924) 
CRYSTAL GROWTH 
Crucibles 
Development and evaluation of die and container materials. 
Final report, 6:415 (DOE/JPL/954876—79/2) 
Dies 
Development and evaluation of die and container materials. 
Final report, 6:415 (DOE/JPL/954876—79/2) 
CRYSTALS 
Surface Properties 
Local field at an irradiated adatom on jellium: exact 
microscopic results, 6:1634 
CT SCANNING 
See CAT SCANNING 
CUBIC LATTICES 
Band Theory 
Finite-sum approximations to cubic Brillouin-zone integrals, 
6:1635 
Brillouin Zones 
Finite-sum approximations to cubic Brillouin-zone integrals, 
6:1635 
Electronic Structure 
Finite-sum approximations to cubic Brillouin-zone integrals, 
6:1635 
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CURIUM 244 
Recovery 
Process for the recovery of curium-244 from nuclear waste, 
6:282 (ORNL—5687) 
CURIUM 248 TARGET 
Heavy Ion Reactions 
New results on the spectroscopy and dynamics of fission, 
6:1598 (DOE/ER/01388—452) 
CUTTING 
Standards 
RDT standard. Class 1 nuclear components (supplement to 
ASME boiler and pressure vessel code, section III, 
subsections NCA and NB), 6:775 (RDT-E—15-2NB-T(6-80)) 
CUTTING TOOLS 
Application of diamond tools when decontaminating concrete, 
6:1161 (PNL-SA—8855) 
High-pressure water jet applications in radioactively 
contaminated facilities, 6:1166 (PNL-SA—8855) 
Performance Testing 
Application of accelerated tool life tests to machining of 
titanium, 6:1058 (BDX—613-2500) 
CYANIDES 
Chemical Reaction Kinetics 
Kinetics and mechanism of substitution reactions of cobalt(I) 
derivatives. Evidence for 7-adduct formation, 6:1138 
CYCLIC ADENOSINE MONOPHOSPHATE 
See AMP 
CYCLOALKANES 
See also CYCLOHEXANE 
Chemical Preparation 
2,3-dihydroxybenzoic acid amides of tetraazaalkanes and 
tetraaza cycloalkanes (Patent), 6:1128 
CYCLOHEXANE 
Radiolysis 
Kinetics of solute excited-state formation in the pulse radiolysis 
of liquid alkanes. Comparison between theory and 
experiment, 6:1156 
CYCLOHEXANOL 
Toxicity 
Toxicity of chemical compounds used for enhanced oil 
recovery. Final report, 6:1410 (DOE/BC/10014—5) 
CYCLONE COMBUSTORS 
Testing 
Development of a slagging cyclone gasifier for MHD 
applications, 6:85 
Uses 
Development of a slagging cyclone gasifier for MHD 
applications, 6:85 
CYCLONE SEPARATORS 
Materials Testing 
Materials problems in fluidized-bed combustion systems. 
Appendix 5: evaluation of turbine alloy specimens. Final 
report, 6:1223 (EPRI-CS—1449(App.5)) 
Performance Testing 
Laminar flow cyclone development program. Quarterly 
technical status report, April 1-June 30, 1980 (Wall heating), 
6:739 (FE—3242-24) 
Research Programs 
Laminar flow cyclone development program. Quarterly 
technical status report, April 1-June 30, 1980 (Wall heating), 
6:739 (FE—3242-24) 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 
CYTOCHROMES 
Genetic Variability 
Dependence on mating type for the overproduction of iso-2- 
cytochrome c in the yeast mutant CYC7-H2, 6:1382 
Genes affecting the expression of cytochrome c in yeast: 
genetic mapping and genetic interactions, 6:1381 
CZECHOSLOVAKIA 
Energy Consumption 
Energy supplies in Eastern Europe: a statistical compilation; a 
reference aid. 6:867 (NTISUB/E/280—015) 
Energy Supplies 
Energy supplies in Eastern Europe: a statistical compilation; a 
reference aid, 6:867 (NTISUB/E/280—015) 
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D PLUS RESONANCES 
See D-1865 RESONANCES 
D RESONANCES 


See also D-1865 RESONANCES 
D-2007 RESONANCES 


Photoproduction 
Photoproduction of the D**~, 6:1477 (COO—1195-454) 
D ZERO RESONANCES 
See D-1865 RESONANCES 
D* PLUS RESONANCES 
See D-2007 RESONANCES 
D* ZERO RESONANCES 
See D-2007 RESONANCES 
D-1865 RESONANCES 
Hadronic Particle Decay 
Measurement of inclusive eta production in e* e~ interactions 
near charm threshold, 6:1488 (SLAC-PUB—2593) 
Mass 
Production and decays of D* mesons, 6:1487 (SLAC-PUB— 
2589) 
D-2007 RESONANCES 
Electromagnetic Particle Decay 
Production and decays of D* mesons, 6:1487 (SLAC-PUB— 
2589) 
Mass 
Production and decays of D* mesons, 6:1487 (SLAC-PUB— 
2589) 
Particle Production 
Production and decays of D* mesons, 6:1487 (SLAC-PUB— 
2589) 
DAMPERS (GAS FLOW) 
See DRAFT CONTROL SYSTEMS 
DAMS 
Environmental Effects 
Observations on communities of brook and brown trout 
separated by an upstream movement barrier on the Firehole 
River, 6:1366 
DARRIEUS ROTORS 
Turbine Blades 
Effects of flow curvature on the aerodynamics of Darrieus 
wind turbines, 6:676 (ORO—5135-77/7) 
DATA ACQUISITION SYSTEMS 
See also NUCLEAR INSTRUMENT MODULES 
Counting Circuits 
Interface for rapid data transfer from NIM counters to small 
computers, 6:1220 
Manuals 
Radian Remote Sampling System. Digital Processor System, 
6:1777 (COO—4596-T1) 
Quality Assurance 
General purpose dynamic phantom for gated, computer aided 
gamma camera evaluation, 6:1387 (BNL—28404) 
Specifications 
STATS: a unique high speed, multiple channel, real-time data 
acquisition system, 6:1295 (SAND—80-1944C) 
DATA ANALYSIS 
Technique for adaptive data analysis, 6:1273 (COO—3539-13) 
Computer Codes 
Interactive code for examining hypothetical distributions of 
experimental data, 6:1774 (CONF-8010106—2) 
DATA PROCESSING 
Adaptive signal processor, 6:1280 (SLAC—232) 
DATA TRANSMISSION 
Equipment 
Status of the interlaboratory development of a high-speed 
standard data bus: FASTBUS, 6:1221 
DAVIS BESSE-1 REACTOR 
Reactor Protection Systems 
Technical evaluation of the noise and isolation testing of the 
reactor protection system for the Davis Besse Nuclear 
Power Station, Unit 1, 6:754 (UCID—18683) 
DC TO AC INVERTERS 
See INVERTERS 


DESICCANTS 
Physical Properties 


DECOMMISSIONING 


Nuclear facility decommissioning and site remedial actions. 
Volume 1. A selected bibliography, 6:284 (ORNL/EIS— 
154/V1) 

DECONTAMINATION 


Nuclear facility decommissioning and site remedial actions. 
Volume |. A selected bibliography, 6:284 (ORNL/EIS— 
154/V 1) 

Equipment 

Equipment for removal of contaminated concrete surfaces, 
6:1160 (PNL-SA—8855) 

DEEP INELASTIC HEAVY ION REACTIONS 
Hartree-Fock Method 

Time dependent mean field approximation to the many-body S- 

matrix, 6:1606 (LBL— 10688) 
Nuclear Reaction Kinetics 
Quantal dynamics of charge equilibration in damped nuclear 
collisions, 6:1610 (LBL— 10688) 
DEHUMIDIFIERS 
Desiccants 
Solar dehumidification, 6:527 (PUB—355) 
DEHYDROGENATION 

Reactons of a,8-unsaturated imines with (u-H)2Oss(CO):0 

including the dehydrogenation of an isopropyl] group, 6:1141 
DELAWARE 

Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 

Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 

Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 

Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 

Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 

Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 


0057/1-11(79)) 
DELAYED NEUTRON PRECURSORS 
Theory and use of GIRAFFE for analysis of decay 
characteristics of delayed-neutron precursors in an LMFBR, 
6:761 (ANL—80-55) 
DEMONSTRATION PLANTS 


See also INDUSTRIAL PLANTS 
PILOT PLANTS 


Construction 
Industrial Fuel Gas Demonstration Plant Program. 
Demonstration plant operation plan (Deliverable No. 38), 
6:60 (DOE/ET/13046—T66) 
Equipment 
Industrial Fuel Gas Demonstration Plant Program. 
Demonstration plant operation plan (Deliverable No. 38), 
6:60 (DOE/ET/13046—T66) 
Inspection 
Industrial Fuel Gas Demonstration Plant Program. 
Demonstration plant operation plan (Deliverable No. 38), 
6:60 (DOE/ET/13046—T66) 
Recommendations 
Industrial Fuel Gas Demonstration Plant Program. Conceptual 
design and evaluation of commercial plant. Volume IV. 
Demonstration plant recommendations (Deliverable Nos. 15 
and 16), 6:51 (DOE/ET/13046—T36) 
Start-Up 
Industrial Fuel Gas Demonstration Plant Program. 
Demonstration plant operation plan (Deliverable No. 38), 
6:60 (DOE/ET/13046—T66) 
DENATURATION (NUCLEIC ACID) 
See NUCLEIC ACID DENATURATION 
DENATURATION (PROTEIN) 
See PROTEIN DENATURATION 
DENDRITIC WEB GROWTH METHOD 
Equipment 
Silicon web process development, 6:414 (DOE/JPL/954654— 
80/12) 
DESICCANTS 
Physical Properties 
Solar dehumidification, 6:527 (PUB—355) 





DESICCANTS 
Physical Properties 


DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATION WAVES 
Computerized Simulation 
Three-dimensional Eulerian calculations of triple-initiated PBX 
9404, 6:1289 (LA—8206) 
Interactions 
Three-dimensional Eulerian calculations of triple-initiated PBX 
9404, 6:1289 (LA—8206) 
DETONATORS 
Design 
Deflagration-to-detonation transition project. Quarterly report, 
December 1979-February 1980, 6:1292 (SAND—80-1862/1) 
Performance 
Deflagration-to-detonation transition project. Quarterly report, 
December 1979-February 1980, 6:1292 (SAND—80-1862/1) 
DEUTERIUM 
Alpha Reactions 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(V ol. 15)(Pt.F)) 
Chemical Reactions 
Improved treatment of threshold contributions in variational 
transition-state theory, 6:1137 
Deuteron Reactions 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
$0400(V ol. 15)(Pt.F)) 
Diffusion 
Deuterium profilemetry and diffusion coefficient in 
electrocharged stainless steel, 6:1055 (CONF-800850—2) 
Distribution 
China report: science and technology, No. 59, 6:1358 (JPRS— 
76537) 
Doppler Broadening 
Sub-Doppler Raman saturation spectroscopy, 6:1454 
Helium 3 Reactions 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(V ol.15)(Pt.F)) 
Isotope Effects 
Improved treatment of threshold contributions in variational 
transition-state theory, 6:1137 
Isotopic Exchange 
Direct calculation of equilibrium constants for isotopic 
exchange reactions by ab initio molecular orbital theory, 
6:1142 
Measuring Methods 
China report: science and technology, No. 59, 6:1358 (JPRS— 
76537) 
Proton Reactions 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(V ol.15)(Pt.F)) 
Triton Reactions 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(V ol. 15)(Pt.F)) 
DEUTERIUM COMPOUNDS 
Molecule-Molecule Collisions 
Cross-correlation trajectory study of V—V energy transfer in 
HF—HF and DF—DF, 6:1457 
DEUTERIUM IONS 
Isotopic Exchange 
Retention, isotope exchange, and thermal release of hydrogen 
in low z materials, 6:1746 (SAND—80-1745C) 
DEUTERIUM OXIDES 
See HEAVY WATER 
DEUTERON REACTIONS 
Differential Cross Sections 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
$0400(V ol. 15)(Pt.F)) 
Elastic Scattering 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
$0400(V ol. 15)(Pt.F)) 
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Stripping 

Improved evaluation of the differential cross sections of the 
3H(d,n)*He reaction for deuteron energies between 3 and 7 
MeV, 6:1547 (LA—8532) 

DEUTERON-DEUTERON INTERACTIONS 
See DEUTERON REACTIONS 
DEVELOPING COUNTRIES 
Energy Demand 

Demand for oil and energy in developing countries, 6:878 

(DOE/PE/70078—T1) 
Renewable Energy Sources 

Perspectives on developing country solar energy applications, 

6:885 
Solar Energy 

Perspectives on developing country solar energy applications, 

6:885 
DEWARS 
Design 

Thermal protection: vacuum insulated flasks, 6:626 (SAND— 

80-0834C) 
Fabrication 

Thermal protection: vacuum insulated flasks, 6:626 (SAND— 

80-0834C) 
Heat Transfer 
Thermal protection: vacuum insulated flasks, 6:626 (SAND— 
80-0834C) 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DIBARYON RESONANCES 
Reviews 
Evidence for dibaryon resonances in nucleon-nucleon 
scattering, 6:1496 (LA-UR—80-3152) 
DIELECTRIC MATERIALS 
See also FERROELECTRIC MATERIALS 
Fabrication 

Thick-film materials for hi-temperature operation, 6:608 

(SAND—80-0834C) 
Physical Properties 

Thick-film materials for hi-temperature operation, 6:608 

(SAND—80-0834C) 
DIELECTRIC TRACK DETECTORS 
Performance 

Development and application of the electrochemical etching 
technique. Annual progress report, 6:1255 
(DOE/EV/04814—T1) 

DIELECTRICS 
See DIELECTRIC MATERIALS 
DIES 
Materials 

Development and evaluation of die and container materials. 

Finai report, 6:415 (DOE/JPL/954876—79/2) 
DIESEL ENGINES 
Exhaust Gases 

Diesel engine exhaust particulate filter with intake throttling 
incineration control (Patent), 6:1023 

EPA-Peugeot light duty diesel correlation program (1978). 
Correlation program report. Technical report, 6:1019 (PB— 
80-113798) 

Light-duty diesel gaseous emissions measurement - comparison 
of dilution tunnel test results to certification cell test results, 
6:1021 (PB—80-115991) 

Particulate measurement - efficiency of Pallflex T60a20O filter 
media. Technical report, 6:1020 (PB—80-115975) 

The impact of future diesel emissions on the air quality of large 
cities. Final report (Projections for Chicago, Los Angeles, 
and New York City through the year 2000), 6:1309 (PB—80- 
113657) 

Fuel Economy 

EPA-Peugeot light duty diesel correlation program (1978). 
Correlation program report. Technical report, 6:1019 (PB— 
80-113798) 

Fuel Substitution 

Performance tests of a slow-speed, two-stroke diesel engine 

using coal-based fuels, 6:1022 (TE—7905-267-80) 





85S / ERA Vol. 6, No. 1 


DIESEL FUELS 
Prices 
Monthly petroleum product price report, 6:214 (DOE/EIA— 
0032) 
Retail Prices 
Monthly petroleum product price report, 6:214 (DOE/EIA— 
0032) 
Wholesale Prices 
Monthly petroleum product price report, 6:214 (DOE/EIA— 
0032) 
DIET 
Additives 
Cardiac arrhythmias associated with a liquid protein diet for 
the treatment of obesity, 6:1384 
DIFFERENTIAL EQUATIONS 
Numerical Solution 
Automatic selection of methods for solving stiff and nonstiff 
systems of ordinary differential equations, 6:1786 (SAND— 
80-8230) 
Existence, computation, and number of solutions of periodic 
parabolic problems, 6:1650 
One-leg formulas for stiff differential equations, 6:1775 (COO— 
2383-0070) 
DIFFUSER AUGMENTED TURBINES 
Performance Testing 
Technical development of the diffuser augmented wind turbine 
(DAWT) concept, 6:678 
DIGESTIVE SYSTEM 
Biological Radiation Effects 
A predictive study of the incidence of vomiting in irradiated 
military personnel. Project report, 1974-1978, 6:1399 (AD- 
A—081165) 
DIGITAL SYSTEMS 
Filters 
Efficient design of two-dimensional recursive digital filters. 
Final report, 6:1282 (UCID—18819) 
DIMETHYLBENZENES 
See XYLENES 
DIMETHYLGLYOXIME 
Chemical Reaction Kinetics 
Kinetics and mechanism of substitution reactions of cobalt(I) 
derivatives. Evidence for 7-adduct formation, 6:1138 
DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 
DIOLS 
See GLYCOLS 
DIPHENYLKETONE 
See BENZOPHENONE 
DIRECT CONTACT HEAT EXCHANGERS 
Mathematical Models 
Activities in direct-contact heat exchange, 6:644 (LBL—11236) 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 
DISTRIBUTED COLLECTOR POWER PLANTS 
Design 
Solar production of intermediate temperature process heat. 
Phase I design. Final report (For sugarcane processing plant 
in Hawaii), 6:503 (DOE/CS/30311—T1) 
Research Programs 
Solar parabolic dish thermal power systems technology and 
applications, 6:502 
Test Facilities 
Midtemperature Solar System Test Facility program status 
report, 6:559 (SAND—80-1681) 
Thermal Analysis 
Optical-thermal performance analysis for a fixed mirror- 
distributed focus solar-thermal-electric power system, 6:500 
Total Energy Systems 
Solar production of intermediate temperature process heat. 
Phase I design. Final report (For sugarcane processing plant 
in Hawaii), 6:503 (DOE/CS/30311—T1) 
DISTRICT COOLING 
Heat Pumps 
District heating and cooling with heat pump systems, 6:1004 
DISTRICT HEATING 
See also GEOTHERMAL DISTRICT HEATING 
Heat Pumps 
District heating and cooling with heat pump systems, 6:1004 


Working Fluids 
Thermal fluid selection for long-distance heat transmission, 
6:1002 
DISTRICT OF COLUMBIA 
See WASHINGTON DC 
DOLOMITE 
Chemical Reactions 
Utilization of coal (Sulfation in coal FBC.), 6:161 (ANL—80- 
66) 
Rock-Fluid Interactions 
Assessment of potential radionuclide transport in site-specific 
geologic formations, 6:306 (SAND—79-2468) 
Solubility 
Assessment of potential radionuclide transport in site-specific 
geologic formations, 6:306 (SAND—79-2468) 
Sorptive Properties 
Assessment of potential radionuclide transport in site-specific 
geologic formations, 6:306 (SAND—79-2468) 
DOMESTIC ANIMALS 
Monitoring 
Electronic identification. Progress report, October 1, 1978- 
September 30, 1979 (Livestock), 6:1394 (LA—8315-PR) 
DOMINICAN REPUBLIC 
Energy Demand 
Preliminary assessment of energy supply and consumption in 
the Dominican Republic, 6:862 (BNL—51202) 
Energy Supplies 
Preliminary assessment of energy supply and consumption in 
the Dominican Republic, 6:862 (BNL—51202) 
DOPAMINE 
Biological Effects 
Regulation of adenosine 3’: 5'-cyclic monophosphate 
accumulation in glia by alpha-adrenergic agonists, 6:1372 
DOSEMETERS 
Design 
BDD: a dosimeter for the Global Positioning System, 6:1270 
(LA—8421-MS) 
DOSIMETRY 


See also NEUTRON DOSIMETRY 
PROTON DOSIMETRY 


Monte Carlo Method 
Development of mathematical pediatric phantoms for internal 
dose calculations: designs, limitations, and prospects, 6:1627 
(CONF-801082—1) 
DOWEX 
See ORGANIC ION EXCHANGERS 
DRAFT CONTROL SYSTEMS 
Design 
Air distribution control system (Patent), 6:530 
Fireplace combustion air duct apparatus (Patent), 6:942 
DRIFT INSTABILITY 
Plasma Waves 
Unstable dissipative drift modes in a sheared magnetic field, 
6:1686 
Saturation 
Ion temperature drift instabilities in a sheared magnetic field, 
6:1687 
Temperature Gradients 
Unstable dissipative drift modes in a sheared magnetic field, 
6:1686 
DRILL BITS 


See also DRILLING EQUIPMENT 
ROTARY DRILLS 


Design 
Borehole angle control by gage corner removal effects 
(Patent), 6:1193 
Drilling string shock-absorbing tool (Patent), 6:1191 
Earth boring tool with improved inserts (Patent), 6:1196 
Rock drill bit lubrication system (Patent), 6:1195 
Lubrication 
Rock drill bit lubrication system (Patent), 6:1195 
Wear 
Earth boring tool with improved inserts (Patent), 6:1196 
DRILL CORES 
Chemical Composition 
Geochemistry of the Colado geothermal area, Pershing 
County, Nevada, 6:597 (DOE/ID/12079—9) 





Geochemistry of the Colado geothermal area, Pershing 
County, Nevada, 6:597 (DOE/ID/12079—9) 
Orientation 
Method for orienting a borehole core (Patent), 6:171 
Quantitative Chemical Analysis 
Detection of drilling oi) filtrate invasion in a core (Patent), 
6:188 
DRILLING EQUIPMENT 
See also DRILL BITS 


Downhole fire control (Patent), 6:181 

Downhole surge tools, method and apparatus (Patent), 6:185 
Drilling string shock-absorbing tool (Patent), 6:1191 

Earth boring tool with improved inserts (Patent), 6:1196 
Variable orifice sleeve valve hydraulic jar tool (Patent), 6:1194 


Downhole surge tools, method and apparatus (Patent), 6:185 
Technology Assessment 
High temperature technology: potential, promise, and payoff, 
6:602 (SAND—80-0834C) 
DRILLING FLUIDS 
Quantitative Chemical Analysis 
Detection of drilling oil filtrate invasion in a core (Patent), 
6:188 
Determination of chromate ion in drilling mud filtrates 
(Patent), 6:183 
Testing 
Determination of chromate ion in drilling mud filtrates 
(Patent), 6:183 


Washer/separator system for drilling cuttings in water 
environment oil wells (Patent), 6:226 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DUST COLLECTORS 
Design 
Drum mix asphalt plant with fiber filter dust collector (Patent), 
6:1183 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYSPROSIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 


EARTH ATMOSPHERE 


See also AIR 
IONOSPHERE 
MAGNETOSPHERE 


Mathematical Models 
Comparative synopsis of model atmospheres for 1954, 1958, 
1962, and 1976 below 47 kilometers, 6:1300 (NOAA-TM- 
ERL-ARL—79) 
EARTH-COVERED BUILDINGS 
Earth tempering as a passive design strategy, 6:956 (PUB— 
355) 
EARTHQUAKES 
Ground Motion 
Seismic design of nonreactor nuclear facilities, 6:1215 (K-BD— 
904) 
Risk Assessment 
Seismic risk analysis for General Electric Plutonium Facility, 
Pleasanton, California. Final report, part II, 6:1427 (UCRL— 
15081(Pt.2)) 
EAST MESA GEOTHERMAL FIELD 
Geochemistry 
Geology, hydrothermal petrology, stable isotope geochemistry, 
and fluid inclusion geothermometry of LASL geothermal 
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test well C/T-1 (Mesa 31-1), East Mesa, Imperial Valley, 
California, USA, 6:581 (LA—8515-MS) 
Geology 
Geology, hydrothermal petrology, stable isotope geochemistry, 
and fluid inclusion geothermometry of LASL geothermal 
test well C/T-1 (Mesa 31-1), East Mesa, Imperial Valley, 
California, USA, 6:581 (LA—8515-MS) 
Geothermal Wells 
Geology, hydrothermal petrology, stable isotope geochemistry, 
and fluid inclusion geothermometry of LASL geothermal 
test well C/T-1 (Mesa 31-1), East Mesa, Imperial Valley, 
California, USA, 6:581 (LA—8515-MS) 
Geothermometry 
Geology, hydrothermal petrology, stable isotope geochemistry, 
and fluid inclusion geothermometry of LASL geothermal 
test well C/T-1 (Mesa 31-1), East Mesa, Imperial Valley, 
California, USA, 6:581 (LA—8515-MS) 
Petrology 
Geology, hydrothermal petrology, stable isotope geochemistry, 
and fluid inclusion geothermometry of LASL geothermal 
test well C/T-1 (Mesa 31-1), East Mesa, Imperial Valley, 
California, USA, 6:581 (LA—8515-MS) 
Seismic Surveys 
Induced seismicity studies at the Cerro Prieto, Mexico, and 
East Mesa, California, geothermal fields, 6:596 (LBL— 
11236) 
Seismicity 
Induced seismicity studies at the Cerro Prieto, Mexico, and 
East Mesa, California, geothermal fields, 6:596 (LBL— 
11236) 
E-BEAM TYPE REACTORS 
Research Programs 
Final report of NRL research in support of the DOE charged- 
particle inertial-confinement-fusion program for FY 77-78, 
6:1728 (NRL-MR—4237) 
ECONOMIC GROWTH 
Forecasting 
Comparative assessment of five long-run energy projections, 
6:864 (DOE/EIA/CR—0016-2) 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EHD CHANNELS 
Design 
Optimally loaded electrohydrodynamic power generator, 6:910 
(AD-A—080975) 
EHD GENERATORS 
Design 
Optimally loaded electrohydrodynamic power generator, 6:910 
(AD-A—080975) 
EHF RADIATION 
See MICROWAVE RADIATION 
ELASTIC SCATTERING 
See also BHABHA SCATTERING 
Pade Approximation 
Elastic wave scattering calculations and the matrix variational 
Pade approximant method, 6:1522 (LA-UR—80-2599) 
ELASTOMERS 
See also POLYISOPRENE 
Fabrication 
Results of geothermal casing packer seal elastomer compound 
development, 6:650 (SAND—80-0834C) 
Mechanical Properties 
Mechanics of elastomers at high temperatures, 6:655 (SAND— 
80-0834C) 
Research Programs 
DOE/DGE elastomers program, 6:653 (SAND—80-0834C) 
Technology Assessment 
Perfluoroelastomers current technical position, 6:654 (SAND— 
80-0834C) 
Testing 
Results of geothermal casing packer seal elastomer compound 
development, 6:650 (SAND—80-0834C) 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
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METAL-GAS BATTERIES 
METAL-NONMETAL BATTERIES 
THERMAL BATTERIES 


Chemica! Reactions 
Review of thermally regenerative electrochemical systems. 
Volume I. Synopsis and executive summary, 6:921 
(SERI/TR—332-416(Vol.1)) 
Comparative Evaluations 
Advanced concepts for lightweight torpedo propulsion. 
Research report, 1977-1979, 6:837 (AD-A—079034) 
Design 
Bipolar battery (Patent), 6:822 
Heat Transfer 
Thermal management of battery systems for electric vehicles 
and utility load leveling, 6:1046 
Performance Testing 
Office for Electrochemical Project Management (OEPM), 
6:820 (ANL—80-66) 
Research Programs 
Office for Electrochemical Project Management (OEPM), 
6:820 (ANL—80-66) 
Solid Electrolytes 
Calculations of phase equilibria for molten salt batteries and 
fuel cells from fundamental solution theories, 6:835 
ELECTRIC CABLES 
See also SUPERCONDUCTING CABLES 
Construction 
Electric transmission line data for 1977, 6:746 (DOE/EIA— 
0051/1) 
Design 
Commercial cables for geothermal logging, 6:613 (SAND—80- 
0834C) 
Commercial geothermal logging cables, 6:614 (SAND—80- 
0834C) 
Electrical Properties 
Armored well logging cable for geothermal borehole 
environments, 6:612 (SAND—80-0834C) 
Fabrication 
Commercial cables for geothermal logging, 6:613 (SAND—80- 
0834C) 
Monoconductor cables and cablehead, 6:611 (SAND—80- 
0834C) 
Fatigue 
Dynamic cable testing, 6:1287 (SAND—80-0834C) 
Materials 
Commercial geothermal logging cables, 6:614 (SAND—80- 
0834C) 
Mechanical Properties 
Armored well logging cable for geothermal borehole 
environments, 6:612 (SAND—80-0834C) 
Dynamic cable testing, 6:1287 (SAND—80-0834C) 
Operation 
Commercial geothermal logging cables, 6:614 (SAND—80- 
0834C) 
Performance Testing 
Dynamic cable testing, 6:1287 (SAND—80-0834C) 
Planning 
Electric transmission line data for 1977, 6:746 (DOE/EIA— 
0051/1) 
Tensile Properties 
Dynamic cable testing, 6:1287 (SAND—80-0834C) 
Testing 
Hostile environment test system for logging cables, 6:615 
(SAND—80-0834C) 
ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CONDUCTORS 
Fabrication 
Thick-film materials for hi-temperature operation, 6:608 
(SAND—80-0834C) i 
Physical Properties 
Thick-film materials for hi-temperature operation, 6:608 
(SAND—80-0834C) 
ELECTRIC CONTROLLERS 
Performance Testing 
Kilowatt Isotope Power System: component test specification 
for the ground demonstration system electrical controller. 
77-KIPS-60, 6:341 (DOE/ET/33001—T12) 


Specifications 
Kilowatt Isotope Power System: component test specification 
for the ground demonstration system electrical controller. 
77-KIPS-60, 6:341 (DOE/ET/33001—T12) 
ELECTRIC FURNACES 
Waste Heat 
Possibilities of energy recovery anc integrated energy supply 
of foundries (In German), 6:985 (BMFT-FB-T—80-042) 
ELECTRIC MOTORS 
Design 
Vehicle propulsion system by individual stepping motors from 
continuously-running engine-driven alternator and/or 
pulsating battery current (Patent), 6:1030 
ELECTRIC POWER 
See also HYDROELECTRIC POWER 
Capacity 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Power production, generating capacity data for 1972—1977, 
6:686 (DOE/EIA—0052/1) 
Energy Consumption 
State Energy Data Report: statistical tables and technical 
documentation, 1960 through 1978, 6:951 (DOE/EIA— 
0214(78)) 
Energy Policy 
Energy programs/energy markets: overview, 6:869 
(DOE/EIA—0201/16) 
Imports 
Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 
Legislation 
Energy programs/energy markets: overview, 6:869 
(DOE/EIA—0201/16) 
Load Management 
Monthly comparison of peak demands and energy for load: 
1976--1979, 6:684 (DOE/EIA—0010(79)) 
Market 
Energy programs/energy markets: overview, 6:869 
(DOE/EIA—0201/16) 
Peak Load 
Monthly comparison of peak demands and energy for load: 
1976--1979, 6:684 (DOE/EIA—0010(79)) 
Power Generation 
Comparative assessment of five long-run energy projections, 
6:864 (DOE/EIA/CR—0016-2) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Power production, generating capacity data for 1972—1977, 
6:686 (DOE/EIA—0052/1) 
Power production, fuel consumption, and installed capacity 
data, 1977, 6:685 (DOE/EIA—0049/1) 
Power Transmission 
Electric transmission line data for 1977, 6:744 (DOE/EIA— 
0051/1) 
Regulations 
Energy programs/energy markets: overview, 6:869 
(DOE/EIA—0201/16) 
Retail Prices 
Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 
National electric rate book: Indiana, 6:714 (DOE/EIA— 
0198(79)IN) 
National electric rate book: Alabama, 6:709 (DOE/EIA—0155) 
National electric rate book: Kentucky, 6:706 (DOE/EIA— 
0152) 
National electric rate book: Massachusetts, 6:712 (DOE/EIA— 
0158) 
National electric rate book: Mississippi, 6:707 (DOE/EIA— 
0153) 
National electric rate book: New Jersey, 6:702 (DOE/EIA— 
0140) 
National electric rate book: New York, 6:711 (DOE/EIA— 
0157) 
National electric rate book: North Carolina, 6:704 
(DOE/EIA—0142) 
National electric rate book: North Dakota, 6:701 (DOE/EIA— 
0139) 
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Retail Prices 


National electric rate book: Ohio, 6:710 (DOE/EIA—0156) 
National electric rate book: Oklahoma, 6:700 (DOE/EIA— 
0138) 
National electric rate book: South Carolina, 6:705 
(DOE/EIA—0143) 
National electric rate book: South Dakota, 6:703 (DOE/EIA— 
0141) 
National electric rate book: Tennessee, 6:708 (DOE/EIA— 
0154) 
National electric rate book: Nevada, 6:715 (DOE/EIA— 
0198(79)NV) 
National electric rate book: Alaska, 6:713 (DOE/EIA— 
0198(79)AK) 
Supply and Demand 
Energy programs/energy markets: overview, 6:869 
(DOE/EIA—0201/16) 
ELECTRIC POWER INDUSTRY 
Ownership 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Power Generation 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
ELECTRIC RAILWAYS 
See also ELECTRIC-POWERED VEHICLES 
Performance 
Operational requirements and technical development of an 
integrated transport system utilising tramways, railway, and 
metro, 6:968 
ELECTRIC RELIABILITY COUNCILS 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Monthly comparison of peak demands and energy for load: 
1976--1979, 6:684 (DOE/EIA—0010(79)) 
Emergency Plans 
Power pool procedures and key issues, 6:749 (HCP/1I5652—01) 
Energy Policy 
Power pool procedures and key issues, 6:749 (HCP/I5652—01) 
Joint Ventures 
Power pool procedures and key issues, 6:749 (HCP/1I5652—01) 
Maps 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Operation 
Power pool procedures and key issues, 6:749 (HCP/15652—01) 
Planning 
Power pool procedures and key issues, 6:749 (HCP/I5652—01) 
Power Transmission Lines 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Regional Cooperation 
Power pool procedures and key issues, 6:749 (HCP/15652—01) 
ELECTRIC UTILITIES 
Capacity 
Power production, generating capacity data for 1972—1977, 
6:686 (DOE/EIA—0052/1) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Cogeneration 
Utilities and cogeneration, 6:858 
Cost 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Emergency Plans 
Power pool procedures and key issues, 6:749 (HCP/15652—01) 
Energy Policy 
Power pool procedures and key issues, 6:749 (HCP/15652—01) 
Fuel Consumption 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Power production, generating capacity data for 1972—1977, 
6:686 (DOE/EIA—0052/1) 
Power production, fuel consumption, and installed capacity 
data, 1977, 6:685 (DOE/EIA—0049/1) 
Sales of fuel oil and kerosene in 1976, 6:216 (DOE/EIA— 
0113/76) 
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Sales of fuel oil and kerosene in 1978, 6:217 (DOE/EIA— 
0113(78)) 

State Energy Data Report: statistical tables and technical 
documentation, 1960 through 1978, 6:951 (DOE/EIA— 
0214(78)) 

Income 
Electric retail rate increases, 6:699 (DOE/EIA—0037/2) 
Inventories 

Power production, generating capacity data for 1972—1977, 
6:686 (DOE/EIA—0052/1) 

Power production, fuel consumption, and installed capacity 
data, 1977, 6:685 (DOE/EIA—0049/1) 

Joint Ventures 
Power pool procedures and key issues, 6:749 (HCP/I5652—01) 
Load Management 

Monthly comparison of peak demands and energy for load: 

1976--1979, 6:684 (DOE/EIA—0010(79)) 
Maps 

Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 

Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 

MHD Power Plants 
Operational analysis of open-cycle MHD. Final report, 6:887 
(EPRI-AP— 1463) 
Operation 
Power pool procedures and key issues, 6:749 (HCP/I5652—01) 
Ownership 

Inventory of power plants in the United States: December 

1979, 6:689 (DOE/EIA—0095(79)) 
Peak Load 
Monthly comparison of peak demands and energy for load: 
1976--1979, 6:684 (DOE/EIA—0010(79)) 
Planning 
Power pool procedures and key issues, 6:749 (HCP/15652—01) 
Power Generation 

Power production, generating capacity data for 1972—1977, 
6:686 (DOE/EIA—0052/1) 

Power production, fuel consumption, and installed capacity 
data, 1977, 6:685 (DOE/EIA—0049/1) 

Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 

Power Transmission Lines 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Rate Structure 
Electric retail rate increases, 6:699 (DOE/EIA—0037/2) 
Regional Cooperation 
Power pool procedures and key issues, 6:749 (HCP/15652—01) 
Retail Prices 

Electric retail rate increases, 6:699 (DOE/EIA—0037/2) 

National electric rate book: Indiana, 6:714 (DOE/EIA— 
0198(79)IN) 

National electric rate book: Alabama, 6:709 (DOE/EIA—0155) 

National electric rate book: Kentucky, 6:706 (DOE/EIA— 
0152) 

National electric rate book: Massachusetts, 6:712 (DOE/EIA— 
0158) 

National electric rate book: Mississippi, 6:707 (DOE/EIA— 
0153) 

National electric rate book: New Jersey, 6:702 (DOE/EIA— 
0140) 

National electric rate book: New York, 6:711 (DOE/EIA— 
0157) 

National electric rate book: North Carolina, 6:704 
(DOE/EIA—0142) 

National electric rate book: North Dakota, 6:701 (DOE/EIA— 
0139) 

National electric rate book: Ohio, 6:710 (DOE/EIA—0156) 

National electric rate book: Oklahoma, 6:700 (DOE/EIA— 
0138) 

National electric rate book: South Carolina, 6:705 
(DOE/EIA—0143) 

National electric rate book: South Dakota, 6:703 (DOE/EIA— 
0141) 

National electric rate book: Tennessee, 6:708 (DOE/EIA— 
0154) 
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National electric rate book: Nevada, 6:715 (DOE/EIA— 
0198(79)NV) 
National electric rate book: Alaska, 6:713 (DOE/EIA— 
0198(79)AK) 
Solar Thermal Power Plants 
Solar thermal power plants in small utilities: an economic 
impact analysis, 6:493 
ELECTRICAL EQUIPMENT 
See also ANTENNAS 
CAPACITORS 
CIRCUIT BREAKERS 
ELECTRICAL INSULATORS 
INVERTERS 
RESISTORS 
TRANSFORMERS 
Physical Radiation Effects 
Net-2 network analysis program, Release 9. User's manual, 
6:1278 (AD-A—078975) 
ELECTRICAL INSULATION 
Brazing 
Evaluation of brazing techniques for fabricating large ceramic 
ring assemblies as neutral beam and vacuum pump insulators, 
6:1755 
ELECTRICAL INSULATORS 
Physical Radiation Effects 
Calculztion of radiation damage in insulators for fusion 
reactors, 6:1758 
ELECTRICAL SURVEYS 
See also ELECTROMAGNETIC SURVEYS 
Data Analysis 
Interpretation of electrical and electromagnetic survey data, 
6:586 (LBL—11236) 
ELECTRIC-POWERED VEHICLES 
See also ELECTRIC RAILWAYS 
Regenerative flywheel energy storage system, 6:808 
Battery Charging 
Quick recharging or exchange of batteries: technical and 
economic survey of the cost-price of energy, 6:1032 
Recharging infrastructure for electric vehicles, 6:1033 
Comparative Evaluations 
Review of the energy case for electric vehicles, 6:1035 
Demand Factors 
Possible effects of economic changes upon future transport 
systems, 6:1031 
Design 
Designing purpose-built electric vehicles: the total energy 
required for manufacture and use, 6:1036 
Vehicle systems design optimization study, 6:1028 
(DOE/JPL/955498—1) 
Economics 
Electric vehicles: how do they compare with synthetic liquid 
fueis, 6:1037 
Electric vehicles in a large city: future constraints and 
opportunities, 6:972 
Production cost changes arising from series production of 
electric vehicles, 6:1038 
Efficiency 
Use of fuel cells in vehicles: prospective fuels, technology, and 
total efficiency, 6:1034 
Electric Batteries 
Office for Electrochemical Project Management (OEPM), 
6:820 (ANL—80-66) 
Electric Motors 
Vehicle propulsion system by individual stepping motors from 
continuously-running engine-driven alternator and/or 
pulsating battery current (Patent), 6:1030 
Energy Consumption 
City development and planning as aids to transport-system 
design and energy conservation, 6:947 
Electric vehicles: how do they compare with synthetic liquid 
fuels, 6:1037 
Review of the energy case for electric vehicles, 6:1035 
Energy Efficiency 
Review of the energy case for electric vehicles, 6:1035 
Fuel Cells 
Use of fuel cells in vehicles: prospective fuels, technology, and 
total efficiency, 6:1034 


ELECTROLYTIC CELLS 
Mathematical Models 


Iron-Nickel Batteries 
Research, development and demonstration of nickel-iron 
batteries for electric vehicle propulsion. Annual report for 
1979, 6:821 (ANL/OEPM—79-13) 
Lead-Acid Batteries 
Evaluation of battery performance using computer controlled 
test equipment, 6:1043 
Lead acid battery pulse discharge investigation. Final report, 
6:827 (DOE/CH/00128—1) 
Lithium-Sulfur Batteries 
Advanced battery project, 6:819 (ANL—80-66) 
Advances in the development of li-al/fes cells for electric- 
automobile batteries, 6:1044 
Effect of initial positive electrode capacity density on the 
performance of LiAl/FeS cells, 6:833 
Improvements in the lial/fes cell design for the Mark IA EV 
battery, 6:823 
Multi-foil insulation container for electrical vehicle application 
of a lithium-aluminum/metal sulfide battery, 6:836 
Meetings 
Resources for electric vehicles and their infrastructure, 6:1026 
Metal-Gas Batteries 
Comparison of metal-air batteries for electric vehicle 
propulsion, 6:1042 
Nickel-Zinc Batteries 
Performance characteristics of nickel-zinc electric vehicle 
battery, 6:1041 
Operating Cost 
Operation of a modern trolleybus system. Part I, 6:970 
Operation 
Operation of a modern trolleybus system. Part I, 6:970 
Quick recharging or exchange of batteries: technical and 
economic survey of the cost-price of energy, 6:1032 
Power Demand 
Availability of future fuels. Part II. Electricity, 6:883 
Production 
Production cost changes arising from series production of 
electric vehicles, 6:1038 
Technology Assessment 
1978 state of the art of in-use electric and hybrid vehicles, 
6:1040 
Zinc-Chlorine Batteries 
Modeling of zinc-chloride batteries for electric vehicles, 6:1045 
ELECTROCHEMICAL CELLS 
See also ELECTRIC BATTERIES 
FUEL CELLS 
PHOTOELECTROCHEMICAL CELLS 
Regeneration 
Review of thermally regenerative electrochemical systems. 
Volume I. Synopsis and executive summary, 6:921 
(SERI/TR—332-416(Vol.1)) 
ELECTROCHEMISTRY 
Energy conservation in an optimized electrochemical process, 
6:982 
Research Programs 
Basic energy science, 6:1130 (ANL—80-66) 
ELECTRODES 
Fabrication 
High temperature molten carbonate fuel cells, 6:924 (SAN— 
1196-7) 
Materials Testing 
MHD electrode development. Quarterly report, April-June 30, 
1980, 6:902 (DOE/ET/15529—T1) 
ELECTROHYDRODYNAMIC CHANNELS 
See EHD CHANNELS 
ELECTROHYDRODYNAMIC GENERATORS 
See EHD GENERATORS 
ELECTROLYTE TILES 
See MATRIX MATERIALS 
ELECTROLYTES 
Characterization of y-LiAlO, for molten carbonate fuel cells, 
6:930 
Mathematical Mo” 1s 
Debye—Hueck. the vy or particles of arbitrary electrical 
structure, 6:1149 
ELECTROLYTIC CELLS 
See also PHOTOELECTROLYTIC CELLS 





ELECTROLYTIC CELLS 
Conservation 


Energy Conservation 
Office for Electrochemical Project Management (OEPM), 
6:820 (ANL—80-66) 
ELECTROMAGNETIC ISOTOPE SEPARATORS 
Advances in the helium-jet coupled on-line mass separator 
RAMA (Recoil Atom Mass Analyzer), 6:328 (BNL—28301) 
ELECTROMAGNETIC RADIATION 


See also INFRARED RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
X RADIATION 


Elastic Scattering 
Elastic wave scattering calculations and the matrix variational 
Pade approximant method, 6:1522 (LA-UR—80-2599) 
Scattering 
Scattering from a random surface, 6:1646 
ELECTROMAGNETIC SURVEYS 
See also MAGNETOTELLURIC SURVEYS 
Data Analysis 
Interpretation of electrical and electromagnetic survey data, 
6:586 (LBL—11236) 
ELECTRON BEAM TYPE REACTORS 
See E-BEAM TYPE REACTORS 
ELECTRON BEAMS 
Accelerator Facilities 
Study of a national 2-GeV continuous beam electron 
accelerator, 6:1251 (ANL-PHY—79-2(Rev.1)) 
Kilo Amp Beam Currents 
Pulsed power accelerator development at Sandia National 
Labs, 6:1259 (SAND—80-2210C) 
Scattering 
Parity violation in polarized electron scattering, 6:1493 
(SLAC-PUB—2619) 
ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON PARAMAGNETIC RESONANCE 
See ELECTRON SPIN RESONANCE 
ELECTRON PLASMA WAVES 
Plasma Simulation 
Curvature and gradient drift effects on trapped-electron modes, 
6:1690 
ELECTRON REACTIONS 
Inelastic Scattering 
Nuclear high-momentum components and y scaling in electron 
scattering, 6:1546 
ELECTRON SOURCES 
Polarized Beams 
High intensity polarized electron sources, 6:1250 (SLAC- 
PUB—2621) 
Research Programs 
Final report of NRL research in support of the DOE charged- 
particle inertial-confinement-fusion program for FY 77-78, 
6:1728 (NRL-MR—4237) 
Semiconductor Materials 
High intensity polarized electron sources, 6:1250 (SLAC- 
PUB—2621) 
ELECTRON SPIN RESONANCE 
Uses 
Electron paramagnetic resonance of material properties and 
processes, 6:1631 (SAND—80-1230C) 
ELECTRON TRANSFER 
Biological Pathways 
Function and mechanism of cyclic electron transport, 6:1373 
(BNL—28363) 
ELECTRON-ATOM COLLISIONS 
Excitation 
Electron impact excitation of the neon isoelectronic sequence, 
6:1458 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also POWER SUPPLIES 
Cooling 
Design and development of cryogenic turbo refrigerator 
systems. Final report, 17 Oct 1972-30 Mar 1974 on Phase C, 
6:1179 (AD—922382) 
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Encapsulation 
Multi-transducer dummy unit evaluation of polystyrene bead 
foam as an encapsulant for electronic packages, 6:1216 
(BDX—613-2488) 
Research Programs 
High-temperature electronics: an overview, 6:604 (SAND—80- 
0834C) 
Reviews 
High-temperature electronics: an overview, 6:604 (SAND—80- 
0834C) 
Technology Assessment 
Service company needs, 6:603 (SAND—80-0834C) 
ELECTRON-ION COLLISIONS 
Bibliographies 
Oak Ridge National Lab., Tennessee, 6:1461 (DOE/TIC— 
11285) 
ELECTRON-POSITRON INTERACTIONS 
Annihilation 
e* e” physics near charm threshold via the Crystal Ball, 6:1485 
(SLAC-PUB—2563) 
Production and decays of D* mesons, 6:1487 (SLAC-PUB— 
2589) 
Quark form factors and leading double logarithms in QCD, 
6:1526 (RLO— 1388-821) 
Bhabha Scattering 
Recent results from PLUTO at PETRA, 6:1260 (SLAC—224) 
Charmed Baryon Resonances 
Review of charmed baryons in e* e~ annihilation, 6:1491 
(SLAC-PUB—2558) 
Cross Sections 
First year of Mark-J: physics with high energy electron- 
positron colliding beams. Report No. 107, 6:1267 
(DOE/ER/03069—779) 
Inclusive particle production in e* e~ interactions in the 6 and 
7 GeV center-of-mass energy regions, 6:1489 
Measurement of inclusive eta production in e* e~ interactions 
near charm threshold, 6:1488 (SLAC-PUB—2593) 
Jet Model 
e*e” Jets, 6:1501 (SLAC—224) 
Pair Production 
Measurement of the decays tau” —> rho” v/sub tau/ and tau™ 
— K*~ (892)v/sub tau/ using the Mark II detector at 
SPEAR, 6:1492 (SLAC-PUB—2590) 
Quantum Chromodynamics 
e*e” Jets, 6:1501 (SLAC—224) 
Recent results from the TASSO detector at PETRA, 6:1530 
(SLAC—224) 
ELECTRON-PROTON INTERACTIONS 
Form Factors 
Lepton nucleon scattering, 6:1509 (SLAC—224) 
ELECTROSTATIC PRECIPITATORS 
Design 
Electrostatic precipitation (Patent), 6:743 
Performance Testing 
Electrostatic precipitators for collection of high resistivity ash. 
Final report Nov 76-Jan 79, 6:1236 (PB—80-117039) 
ELMO BUMPY TORUS 
ICR Heating 
Wave heating models for ion-cyclotron heating in EBT-S, 
6:1651 (DOE/ER/53092—T2) 
Research Programs 
Magnetic fusion experiments at Oak Ridge National 
Laboratory (ORNL), 6:1699 (DOE/TIC—11281) 
Reviews 
Magnetic fusion experiments at Oak Ridge National 
Laboratory (ORNL), 6:1699 (DOE/TIC—11281) 
Transport Theory 
One-dimensional model calculations of EBT-P performance, 
6:1672 (DOE/ER/53092—T1) 
EMANOMETERS 
Residential radon daughter monitor based on alpha 
spectroscopy, 6:1327 (LBL—10768) 
EMBRYONIC DEVELOPMENT 
See ONTOGENESIS 
END USE SECTOR 


See COMMERCIAL SECTOR 
INDUSTRY 
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ENDANGERED SPECIES 
Animal Breeding 

Phase I field study: Peregrine Falcons of Mount Saint Helena 
in the Geysers-Calistoga Known Geothermal Resource 
Area, 6:637 (SAN—2068-1) 

Distribution 

Threatened and endangered fish and wildlife of the midwest, 

6:1330 (ANL/EES-TM—101) 
Ecology 

Threatened and endangered fish and wildlife of the midwest, 

6:1330 (ANL/EES-TM—101) 
Habitat 

Threatened and endangered fish and wildlife of the midwest, 

6:1330 (ANL/EES-TM—101) 
Home Range 

Appendix A: report on a preliminary study of the Peregrine 
Falcons in the proposed geothermal development area, 
Sonoma County, California, 6:638 (SAN—2068-1) 

Final report: Peregrine Falcon foraging study in the Geysers- 
Calistoga Known Geothermal Resource Area, Sonoma 
County, California, 1979, 6:639 (SAN—2068-1) 

Peregrine Falcon study. Final report, 6:636 (SAN—2068-1) 

Phase I field study: Peregrine Falcons of Mount Saint Helena 
in the Geysers-Calistoga Known Geothermal Resource 
Arez, 6:637 (SAN—2068-1) 

Management 

Threatened and endangered fish and wildlife of the midwest, 

6:1330 (ANL/EES-TM—101) 
ENERGY 


See also GEOTHERMAL ENERGY 
SOLAR ENERGY 


Catalogs 
EIA publications directory: A user's guide (quarterly 
supplement), 6:1795 (DOE/EIA—0149(80/1Q)) 
Cost 
Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 
Directories 
EIA publications directory: A user's guide (quarterly 
supplement), 6:1795 (DOE/EIA—0149(80/1Q)) 
Domestic Supplies 
Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 
Exports 
Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 
Imports 
Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 
Production 
Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 
ENERGY CONSERVATION 
Energy programs/energy markets: overview, 6:869 
(DOE/EIA—0201/16) 
Consumer Guides 
People power: what communities are doing to counter 
inflation, 6:861 
Planning 
Community Energy Project of ACTION’s Office of Voluntary 
Citizen Participation, 6:860 (DOE/CS/63015—T1) 
ENERGY CONSUMPTION 
Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 
Quarterly energy indicators, 6:935 (DOE/EIA—0170) 
ENERGY CONVERSION 
See also SOLAR ENERGY CONVERSION 
Meetings 
Proceedings of the Intersociety Energy Conversion 
Engineering Conference, 14th, 1979, 6:854 
ENERGY DEMAND 
Computer Calculations 
Energy. The linkage between the modules of the national 
medium-term EC energy models for: Belgium/Luxembourg, 
Federal Republic of Germany, and The Netherlands 
(TRANSFCB, INTERP, EFOMEX, EXDES, TRAFO 
computer codes), 6:838 (EUR—6776-EN) 


Energy Models 

Energy. The linkage between the modules of the national 
medium-term EC energy models for: Belgium/Luxembourg, 
Federal Republic of Germany, and The Netherlands 
(TRANSFCB, INTERP, EFOMEX, EXDES, TRAFO 
computer codes), 6:838 (EUR—6776-EN) 

Forecasting 

Demand for oil and energy in developing countries, 6:878 
(DOE/PE/70078—T1) 

New York State Energy Master Plan and Long-Range Electric 
and Gas Report. Appendices. Final report, 6:870 

ENERGY INFORMATION ADMINISTRATION 

Annual Report to Congress, 1979. Volume 1: activities, 6:1796 
(DOE/EIA—0173(79)/1) 

Annual report to Congress, 1978, Volume Three, Supplement 
Two: Midterm energy projections for the World, 6:863 
(DOE/EIA—0173/3-S2) 

Catalogs 

EIA publications: new releases, 6:1771 (DOE/EIA—0204) 

EIA publications directory: A user’s guide (quarterly 
supplement), 6:1795 (DOE/EIA—0149(80/1Q)) 

Directories 

EIA publications directory: A user’s guide (quarterly 

supplement), 6:1795 (DOE/EIA—0149(80/1Q)) 
ENERGY MANAGEMENT 
Emergency Plans 

Energy Emergency Management Information System (EEMIS) 

Program plan (draft), 6:934 (DOE/EIA—0135/D) 
Information Systems 

Energy Emergency Management Information System (EEMIS) 

Program plan (draft), 6:934 (DOE/EIA—0135/D) 
Planning 

Energy Emergency Management Information System (EEMIS) 
Program plan (draft), 6:934 (DOE/EIA—0135/D) 

Tulsa, Oklahoma: an approach to community energy 
management planning, 6:1001 

ENERGY MANAGEMENT SYSTEMS 
Energy Consumption 
Electrical load restoration method (Patent), 6:957 
ENERGY MODELS 

Assessment of the effects of alternative policies on the US 
petroleum market using a continuous-system model (Use of 
NDTRAN2 interpreter), 6:880 

Energy. The linkage between the modules of the national 
medium-term EC energy models for: Belgium/Luxembourg, 
Federal Republic of Gerrnany, and The Netherlands 
(TRANSFCB, INTERP, EFOMEX, EXDES, TRAFO 
computer codes), 6:838 (EUR—6776-EN) 

Feasibility study of the application of optimal control 
techniques to an energy model of the European Economic 
Community in order to analyze and evolve an optimal 
energy policy in the Community. Final report, 6:839 
(EUR—6790-FR) 

Documentation 

Annual report to Congress, 1978, Volume Three, Supplement 
Two: Midterm energy projections for the World, 6:863 
(DOE/EIA—0173/3-S2) 

Executive summary of Volume | of the Project Independence 
Evaluation System (PIES): description of the system, 6:840 
(HCP/11321—01/1) 

Evaluation 

Critique of the mid-range energy forecasting, system oil and 

gas supply models, 6:879 (PNL—3565) 
Projection Series 

Comparative assessment of five long-run energy projections, 

6:864 (DOE/EIA/CR—0016-2) 
ENERGY POLICY 

Assessment of the effects of alternative policies on the US 
petroleum market using a continuous-system model, 6:880 

Policy alternatives to the average-cost pricing of natural gas, 
6:881 

Economic Analysis 

Energy programs/energy markets: overview, 6:869 

(DOE/EIA—0201/16) 
Emergency Plans 

Energy Emergency Management Information System (EEMIS) 

Program plan (draft). 6:934 (DOE/EIA—0135/D) 





ENERGY POLICY 
Energy Models 


Energy Models 

Feasibility study of the application of optimal control 
techniques to an energy model of the European Economic 
Community in order to analyze and evolve an optimal 
energy policy in the Community. Final report, 6:839 
(EUR—6790-FR) 

Planning 

Energy Emergency Management Information System (EEMIS) 

Program plan (draft), 6:934 (DOE/EIA—0135/D) 
Regional Analysis 

Reference energy systems as applied to regional energy policy, 

6:855 
ENERGY RECOVERY 
Environmental Impacts 

Characterization of solid waste conversion and cogeneration 
systems, 6:409 (DOE/EV—0105) 

Financial assistance for energy recovery from industrial waste: 
wood, paper, and food processing. Environmental 
assessment, 6:986 (DOE/EA—0124) 

Financing 

Financial assistance for energy recovery from industrial waste: 
wood, paper, and food processing. Environmental 
assessment, 6:986 (DOE/EA—0124) 

Health Hazards 

Characterization of solid waste conversion and cogeneration 

systems, 6:409 (DOE/EV—0105) 
ENERGY SHORTAGES 
Planning 

Petroleum shortage response program for state of Illinois. 

Phase I: 30-day actions, 6:229 (PB—80-114663) 
ENERGY SOURCE DEVELOPMENT 
Coordinated Research Programs 

New England Energy Development Systems Center 
(NEEDS). An experiment in university-industry cooperative 
research. Volume 1: summary of results. Final report, 6:851 
(PB—80-112972) 

New England Energy Development Systems Center 
(NEEDS). An experiment in university-industry cooperative 
research. Volume 2: case histories. Final report, 6:852 (PB— 
80-112980) 

Environmental Impacts 

Appendix B: proceedings of a workshop on national ecological 
assessment, Savannah, Georgia, January 10-12, 1979, 6:845 
(DOE/EV—0098) 

Appendix C: proceedings of a workshop on national/regional 
energy-environmenta! modelling concepts, Reston, Virginia, 
May 30-June 1, 1979, 6:846 (DOE/EV—0098) 

Summary and report on four national environmental 
workshops, 6:843 (DOE/EV—0098) 

Institutional Factors 

Energy development and water options in the Yellowstone 

River Basin, 6:1361 (ANL/EES-TM—102) 
Management 

New England Energy Development Systems Center 
(NEEDS). An experiment in university-industry cooperative 
research. Volume |: summary of results. Final report, 6:851 
(PB—80-112972) 

New England Energy Development Systems Center 
(NEEDS). An experiment in university-industry cooperative 
research. Volume 2: case histories. Final report, 6:852 (PB— 
80-112980) 

Pollution Regulations 

Appendix A: proceedings of a workshop on integrated 
assessment for energy-related environmental standards, 
Berkeley, California, November 2-3, 1978, 6:844 
(DOE/EV—0098) 

ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WASTE HEAT 
WIND POWER 
Energy Consumption 
Quarterly energy indicators, 6:935 (DOE/EIA—0170) 
Global Aspects 

Some aspects of materials and energy in relation to electric- 

powered transport, 6:850 
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Government Policies 
Energy from biological processes: some questions and 
opportunities, 6:461 
Imports 
Quarterly energy indicators, 6:935 (DOE/EIA—0170) 
Production 
Quarterly energy indicators, 6:935 (DOE/EIA—0170) 
Resource Assessment 
Some aspects of materials and energy in relation to electric- 
powered transport, 6:850 
Retail Prices 
Quarterly energy indicators, 6:935 (DOE/EIA—0170) 
Supply and Demand 
Annual report to Congress, 1978, Volume Three, Supplement 
Two: Midterm energy projections for the World, 6:863 
(DOE/EIA—0173/3-S2) 
ENERGY STORAGE 
See also COMPRESSED AIR ENERGY STORAGE 
FLYWHEEL ENERGY STORAGE 
HEAT STORAGE 


OFF-PEAK ENERGY STORAGE 
PUMPED STORAGE 


Solar coal gasification, 6:536 
Technology Assessment 
Solar-electrics and their integration: a mid 1970's state-of-art 
survey. Draft final report, October 1, 1977-November 15, 
1978, 6:418 (ORO—5624-1(DRAFT)) 
ENERGY STORAGE SYSTEMS 
Heat Storage 
Applications of thermal energy storage to waste heat recovery 
in the food processing industry, 6:990 
ENERGY SUPPLIES 
Underground natural gas storage in the United States, 1979- 
1980 heating year (April 1979-March 1980), 6:242 
(DOE/EIA—0239(79)) 
Forecasting 
Comparative assessment of five long-run energy projections, 
6:864 (DOE/EIA/CR—0016-2) 
New York State Energy Master Plan and Long-Range Electric 
and Gas Report. Appendices. Final report, 6:870 
Political Aspects 
Impacts of the Resource Conservation and Recovery Act on 
energy supply, 6:372 (ORNL/OIAPA—15) 
Prices 
Industrial fuel gas: recent developments, 6:93 
Production 
Comparative assessment of five long-run energy projections, 
6:864 (DOE/EIA/CR—0016-2) 
ENEWETAK 
See ENIWETOK 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 
See also MISCIBLE-PHASE DISPLACEMENT 
Toxicity of chemical compounds used for enhanced oil 
recovery. Final report, 6:1410 (DOE/BC/10014—5) 
Demonstration Programs 
Contracts for field projects and supporting research on 
enhanced oil recovery and improved drilling technology, 
6:177 (DOE/BETC—80/3) 
Raw Materials 
Fossil energy program. Quarterly progress report for the 
period ending June 30, 1980, 6:1 (ORNL—5671) 
Research Programs 
Contracts for field projects and supporting research on 
enhanced oil recovery and improved drilling technology, 
6:177 (DOE/BETC—80/3) 
ENIWETOK 
Fallout Deposits 
Compilation of local fallout data from test detonations 1945- 
1962 extracted from DASA 1251. Volume II. Oceanic U.S. 
tests, 6:1324 (AD-A—079310) 
ENTRAINMENT 
Biological Effects 
Production, mortality, and power plant entrainment of larval 
yellow perch in Western Lake Erie. Final report, 1975-78, 
6:722 (PB—80-113855) 
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ENVIRONMENT 
Research Programs 

Annual progress report, July 1, 1979-June 30, 1980, 6:1332 

(UCLA— 12-1253) 
ENVIRONMENTAL EFFECTS 
Evaluation 

Tracking quality assurance controls in environmental research, 

6:127 (CONF-801069—1) 
ENVIRONMENTAL IMPACTS 
Evaluation 

Appendix B: proceedings of a workshop on national ecological 
assessment, Savannah, Georgia, January 10-12, 1979, 6:845 
(DOE/EV—0098) 

Mathematical Models 

Appendix C: proceedings of a workshop on national/regional 
energy-environmental modelling concepts, Reston, Virginia, 
May 30-June 1, 1979, 6:846 (DOE/EV—0098) 

ENVIRONMENTAL POLICY 
Economic Analysis 
Energy programs/energy markets: overview, 6:869 
(DOE/EIA—0201/16) 
ENVIRONMENTAL TRANSPORT 
See also RADIONUCLIDE MIGRATION 
Mathematical Models 

Air Resources Laboratories atmospheric transport and 
dispersion model (ARL-ATAD), 6:1308 (NOAA-TM-ERL- 
ARL—81) 

Investigation of salt transport in vertical boreholes in brine 
invasion into freshwater aquifers. Technical report, 6:297 
(ONWI—77) 

EOR 
See ENHANCED RECOVERY 
EPR 
See ELECTRON SPIN RESONANCE 
EQUATIONS 
See also DIFFERENTIAL EQUATIONS 
Numerical Solution 
User guide for MINPACK-1, 6:1772 (ANL—80-74) 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUILIBRIUM PLASMA 
Stability 

Iterative metric method for solving the inverse tokamak 

equilibrium problem, 6:1678 
EQUIPMENT INTERFACES 
Design 

Status of the interlaboratory development of a high-speed 

standard data bus: FASTBUS, 6:1221 
ERBIUM 
Gettering 

Gettering of carbon dioxide by erbium thin films, 6:1084 

(GEPP-TIS—482) 
ERYTHROCYTES 
Radiopharmaceuticals 
Splenic sequestration of /sup 99m/Tc labeled, heat treated red 
blood cells, 6:1403 
ESR 
See ELECTRON SPIN RESONANCE 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETA MESONS 
Particle Production 
Measurement of inclusive eta production in e* e~ interactions 
near charm threshold, 6:1488 (SLAC-PUB—2593) 
ETA-549 
See ETA MESONS 
ETHANE 
Prices 

Monthly petroleum product price report, 6:214 (DOE/EIA— 

0032) 
Trade 

Sales of liquefied petroleum gases and ethane in 1977, 6:238 
(DOE/EIA—0114/77) 

1,2-ETHANEDIOL 

See GLYCOLS 
ETHANOL 

See also ETHANOL FUELS 


EUROPEAN COMMUNITIES 
Energy Policy 


GASOHOL 
Biosynthesis 
Alcohol-fuel symposium, 6:464 
Production 

Economics of ethanol from wood using GIT process, 6:392 

Ethanol production for automotive fuel usage. Final technical 
report, July 1979-August 1980, 6:667 (1XOE/ID/12050—3) 

ETHANOL FUELS 
Uses 
Alcohol-fuel symposium, 6:464 
ETHINE 
See ACETYLENE 
ETHIONINE 
Biological Effects 

[Accumulation of methyl-deficient rat liver messenger 
ribonucleic acid on ethionine administration]. Progress report 
(Methyltransferase activity in Ehrlich ascites tumor cells and 
effects of phorbol ester on methyltransferase activity), 6:1367 
(DOE/EV/10100—1) 

Study of the mechanism of carcinogenesis by carcinogens 
which are negative in the Ames test. Progress report, 6:1412 
(DOE/EV/10100—02) 

ETHYLENE 
Chemisorption 

Application of high resolution electron energy loss 
spectroscopy to the characterization of small molecules 
adsorbed on rhodium surfaces, 6:1131 (LBL—11357) 

Crystal Structure 

Polarized electronic absorption spectra of (ethylenediamine) 
dichloropalladium(II) (At temperatures of 300° and 5°K), 
6:1139 

Synthesis 
Preliminary results in the fast pyrolysis of biomass to lower 
olefins, 6:454 
ETHYLENE GLYCOL 
See GLYCOLS 
ETHYLENE POLYMERS 
See POLYETHYLENES 
ETHYLMERCAPTOAMINOBUTYRIC ACID 
See ETHIONINE 
ETHYLTHIOAMINOBUTYRIC ACID 
See ETHIONINE 
ETHYNE 
See ACETYLENE 
EUROPE 
See also BULGARIA 
CZECHOSLOVAKIA 
FEDERAL REPUBLIC OF GERMANY 
GERMAN DEMOCRATIC REPUBLIC 
HUNGARY 
ICELAND 
POLAND 
ROMANIA 
SPAIN 
SWITZERLAND 
UNITED KINGDOM 
Rivers 

Evaluation of European rivers for power plant cooling: a 

Polish research project. Final report, 6:694 (PB—80-113632) 
EUROPEAN COMMUNITIES 
Energy Demand 

Energy. The linkage between the modules of the national 
medium-term EC energy models for: Belgium/Luxembourg, 
Federal Republic of Germany, and The Netherlands 
(TRANSFCB, INTERP, EFOMEX, EXDES, TRAFO 
computer codes), 6:838 (EUR—6776-EN) 

Energy Models 

Feasibility study of the application of optimal control 
techniques to an energy model of the European Economic 
Community in order to analyze and evolve an optimal 
energy policy in the Community. Final report, 6:839 
(EUR—6790-FR) 

Energy Policy 

Feasibility study of the application of optimal control 
techniques to an energy model of the European Economic 
Community in order to analyze and evolve an optimal 
energy policy in the Community. Final report, 6:839 
(EUR—6790-FR) 





EUROPIUM 
Energy Policy 


EUROPIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
EVACUATED TUBE COLLECTORS 
Optimization 
Optimization of stationary nonimaging reflectors for tubular 
evacuated receivers aligned north-south, 6:568 
EVENT TREE ANALYSIS 
See FAILURE MODE ANALYSIS 
EXCITONS 
Binding Energy 
Theory of core excitons, 6:1629 (DOE/ER/01198—1323) 
EXHAUST GASES 
Air Filters 
Diesel engine exhaust particulate filter with intake throttling 
incineration control (Patent), 6:1023 
Air Pollution 
The impact of future diesel emissions on the air quality of large 
cities. Final report (Projections for Chicago, Los Angeles, 
and New York City through the year 2000), 6:1309 (PB—80- 
113657) 
Particles 
Particulate measurement - efficiency of Pallflex T60a2O filter 
media. Technical report, 6:1020 (PB—80-115975) 
Particulate measurement - motorcycle test results. Technical 
report, 6:1016 (PB—80-115983) 
Photochemical Reactions 
Environmental impacts of the satellite power system (SPS) on 
the middle atmosphere, 6:408 (DOE/ER/10035—01) 
Vapor Condensation 
lonospheric modification by rocket effluents. Final report, 
6:1303 (ANL/EES-TM— 100) 
EXPLODING WIRES 
Radiation Hazards 
Gasp. Contamination study, 6:1397 (AD—346887) 
EXPLOSIVE FRACTURING 
Seismic Surveys 
Assessment of an Antrim Oil Shale fracture zone by vertical 
seismic profiling, 6:244 (FE—2346-91) 
EXPLOSIVES 
See also CHEMICAL EXPLOSIVES 
Experiences in removing surfaces with explosives, 6:1164 
(PNL-SA—8855) 
EXTRACTION APPARATUSES 
Nuclear fuel cycle studies, 6:272 (ANL—80-66) 
EXTRAPOLATION 
What is series extrapolation about, 6:1783 (LA-UR—80-3118) 


F-2030 RESONANCES 
Hadronic Particle Decay 
Measurement of inclusive eta production in e* e~ interactions 
near charm threshold, 6:1488 (SLAC-PUB—2593) 
FABRIC FILTERS 
Design 
Drum mix asphalt plant with fiber filter dust collector (Patent), 
6:1183 
FAILURE MODE ANALYSIS 
Quantification of the effects of dependence on human error 
probabilities, 6:798 (SAND—80-2304C) 
FARADAY GENERATORS 
See MHD GENERATORS 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST REACTORS 


See also FBR TYPE REACTORS 
FFTF REACTOR 
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Reactor Kinetics 
Review of the capabilities of the ORNL FORSS Sensitivity 
and Uncertainty Analysis System, 6:781 (CONF-8010113—2) 
Reactor Physics 
ORACLE: an adjusted cross-section and covariance library for 
fast-reactor analysis, 6:780 (CONF-800942—17) 
FBR TYPE REACTORS 
See also LMFBR TYPE REACTORS 
Comparative Evaluations 
Fusion-fission hybrid as an alternative to the fast breeder 
reactor, 6:1696 (LA—8503-MS) 


Simplified inelastic analysis methods applied to fast breeder 
reactor core design, 6:763 (CONF-780609—21) 
FEDERAL ENERGY REGULATORY COMMISSION 
See US FERC 
FEDERAL REPUBLIC OF GERMANY 
Energy Policy 
Energy crisis after World War I and its effects on 
Wuerttemberg (In German), 6:866 (NP—25157) 
Energy 
Energy crisis after World War I and its effects on 
Wuerttemberg (In German), 6:866 (NP—25157) 
Industry 
Development of specific energy consumption by the industry 
in Baden-Wuerttemberg, 6:865 (IKE-K—54-16) 
Residential Buildings 
Statistical evaluation of concepts for a Bund-Laender 
modernization program in Baden-Wuerttemberg, 6:952 (IKE- 
K—61) 
Tax Laws 
Statistical evaluation of concepts for a Bund-Laender 
modernization program in Baden-Wuerttemberg, 6:952 (IKE- 
K—61) 
Transportation Sector 
Simulation of the system energy-environment-industry: energy 
consumption by the transport sector in Baden- 
Wuerttemberg. Part 2, 6:856 (IKE-K—54-4) 
Waste Disposal 
Treatment and disposal of industrial wastes in the Federal 
Republic of Germany, 6:1345 
FERMI GAS 
Kinetics 
Model calculation for mass dispersion in a fermion gas, 6:1608 
(LBL— 10688) 
FERRATES 
See IRON OXIDES 
FERROELECTRIC CONVERTERS 
Design 
Radiant energy to electric energy converter (Patent), 6:932 
FERROELECTRIC MATERIALS 
Strains 
Interferometer for the determination of strains due to domain 
switching in ferroelectrics, 6:1116 
FERTILIZERS 
Production 
Flue gas desulfurization and fertilizer manufacturing: Pircon- 
Peck process, 6:117 (EPA—600/7-79-167b) 
FFTF REACTOR 
Containment Buildings 
Installation of concrete expansion anchors at the Fast Flux 
Test Facility, 6:787 (HEDL-SA—2048) 
Electron Spectra 
Continuous gamma-ray spectrometry in the fast flux test 
facility (FFTF), 6:767 (HEDL-SA—2116S-FP) 
Fabrication 
Breeder fuel pellet fabrication from gel-sphere conversion, 
6:769 (HEDL-SA—2187FP) 
Fuel Pellets 
Breeder fuel pellet fabrication from gel-sphere conversion, 
6:769 (HEDL-SA—2187FP) 
Gamma Spectra 
Continuous gamma-ray spectrometry in the fast flux test 
facility (FFTF), 6:767 (HEDL-SA—2116S-FP) 
Reactor Fueling 
FFTF initial fuel loading, preanalyses, and comparison with 
preliminary results, 6:766 (HEDL-SA—2104-S) 
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FIBER OPTICS 
Electric Fields 
Mode properties and dispersion for two optical fiber-index 
profiles by the propagating beam method, 6:1647 
Optical Dispersion 
Mode properties and dispersion for two optical fiber-index 
profiles by the propagating beam method, 6:1647 
FIELD EFFECT TRANSISTORS 
Design 
Behavior of silicon devices at high temperatures, 6:616 
(SAND—80-0834C) 
Performance 
Behavior of silicon devices at high temperatures, 6:616 
(SAND—80-0834C) 
FIELD-REVERSED MIRROR REACTORS 
Design 
Field-reversed mirror pilot reactor. Annual report, 6:1695 
(EPRI-AP—1544) 
FILTERS 


See also AIR FILTERS 
FABRIC FILTERS 


Design 
Efficient design of two-dimensional recursive digital filters. 
Final report, 6:1282 (UCID—18819) 
Flow-through coalescing separator (Patent), 6:225 
Performance Testing 
Particulate measurement - efficiency of Pallflex T60a20 filter 
media. Technical report, 6:1020 (PB—80-115975) 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 
FINITE ELEMENT METHOD 
Abstract model of the finite element method, 6:1779 (LA— 
8468-T) 
Mesh Generation 
Self adaptive methods for parabolic partial differential 
equations, 6:1776 (COO—2383-0074) 
FIORDS 
Ambient Temperature 
Deep water renewals in resurrection Bay Alaska, 6:1432 
(DOE/EV/70001—5!) 
Salinity 
Deep water renewals in resurrection Bay Alaska, 6:1432 
(DOE/EV/70001—51) 
Water Currents 
Deep water renewals in resurrection Bay Alaska, 6:1432 
(DOE/EV/70001—51) 
FIREDAMP 
See METHANE 
FIREPLACES 
Blowers 
Fireplace heater unit (Patent), 6:941 
Design 
Fireplace heater unit (Patent), 6:941 
Draft Control Systems 
Fireplace combustion air duct apparatus (Patent), 6:942 
FIRST WALL 
Blisters 
Damage of niobium surfaces caused by bombardement with 
*He* ions of different energies typical for T-20, 6:1763 
Creep 


Stress ana lifetime limitations of first-wall structural materials, 


6:1754 
Design 
First wall engineering and technology in fusion, 6:1744 (GA- 
A—16089) 
Erosion 
Effect of alpha incident- and poloidal-angle distributions on 
blister-induced first-wall erosion, 6:1762 
Fatigue 
Optimization of fatigue-crack growth testing for first wall 
materials development evaluations, 6:1765 


Stress and lifetime limitations of first-wall structural materials, 


6:1754 
Materials Testing 
Ceramics for fusion reactors - design methodology and 
analysis, 6:1751 


FLASHED STEAM SYSTEMS 
Thermodynamics 


Simulation 
Concept for testing fusion first wall/blanket systems in existing 
nuclear facilities, 6:1703 (CONF-80101 1—26) 
Wall Loading 
Concept for testing fusion first wall/blanket systems in existing 
nuclear facilities, 6:1703 (CONF-801011—26) 
FISHES 
See also TROUT 
Entrainment 
Production, mortality, and power plant entrainment of larvai 
yellow perch in Western Lake Erie. Final report, 1975-78, 
6:722 (PB—80-113855) 
Thermal Power Plants 
Production, mortality, and power plant entrainment of larval 
yellow perch in Western Lake Erie. Final report, 1975-78, 
6:722 (PB—80-113855) 
FISSION 
See also SPONTANEOUS FISSION 
Potential Energy 
Non-adiabatic mass parameters, 6:1618 (LBL—10688) 
FISSION FRAGMENTS 
Fission Yield 
Heavy target fragmentation in the projectile energy region 
from 7.4 to 19 MeV/A, 6:1592 (DOE/ER/700*5—3) 
FISSION ISOMERS 
Moment of Inertia 
New results on the spectroscopy and dynamics of fission, 
6:1598 (DOE/ER/01388—452) 
Quadrupole Moments 
New results on the spectroscopy and dynamics of fission, 
6:1598 (DOE/ER/01388—452) 
FISSION NEUTRONS 
See also PROMPT NEUTRONS 
Neutron Spectra 
Prompt fission neutron spectra and anti vp, 6:1626 (LA-UR— 
80-2707) 
FISSION PRODUCTS 
Adsorption 
Exchange of lyotropic series cations by micaceous vermiculite 
and its weathering products determined by electron 
microscopy and radiochemical analysis. Final technical 
report, June 1, 1965-October 31, 1978, 6:1336 
(DOE/EV/01515—84) 
After-Heat 
Theoretical estimates of decay information for non- 
experimental nuclides, 6:1574 (HEDL-SA—2227-FP) 
Beta-Minus Decay 
Theoretical estimates of decay information for non- 
experimental nuclides, 6:1574 (HEDL-SA—2227-FP) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FISSURED FORMATIONS 
See FRACTURED RESERVOIRS 
FIXED MIRROR COLLECTORS 
Optics 
Optical-thermal performance analysis for a fixed mirror- 
distributed focus solar-thermal-electric power system, 6:500 
Performance 
Optical-thermal performance analysis for a fixed mirror- 
distributed focu. solar-thermal-electric power system, 6:500 
FLAMES 
Forced-convection extinction of the diffusion flame supported 
by a pyrolyzing body. Final report, 27 Sep 1978-31 Dec 
1979, 6:1171 (AD-A—079368) 
Ignition 
Theoretical and computational approach to modeling flame 
ignition. Interim report, 6:1170 (AD-A—079306) 
FLASH HYDROPYROLYSIS PROCESS 
Yields 
Flash hydropyrolysis of coal. Quarterly report No. 11, October 
1-December 31, 1979, 6:20 (BNL—51227) 
FLASHED STEAM SYSTEMS 
Thermodynamics 
Effect of noncondensables on the performance of geothermal 
steam power plants, 6:641 
FLASKS 
See CASKS 





FLAT PLATE COLLECTORS 
Thermodynamics 


FLAT PLATE COLLECTORS 
Commercialization 
Solar collectors for flat roofs, 6:549 (BMFT-FB-T—80-043) 
Corrosion Protection 
Solar Energy Program: protecting solar collector systems from 
corrosion, 6:571 (NP—25154) 
Design 
Integrated solar zeolite collector, 6:557 (PUB—355) 
Electrochemical Corrosion 
Solar Energy Program: protecting solar collector systems from 
corrosion, 6:571 (NP--25154) 

Fabrication 

Solar collector (Patent), 6:564 
Installation 

Solar collectors for flat roofs, 6:549 (BMFT-FB-T—80-043) 
Materials 

Integrated solar zeolite collector, 6:557 (PUB—355) 
Performance Testing 

Solar collectors for flat roofs, 6:549 (BMFT-FB-T—80-043) 
Spectrally Selective Surfaces 

Low-cost, high-performance solar selective paint coatings, 
6:570 

Weathering 

Solar Energy Program: protecting solar collector systems from 

corrosion, 6:571 (NP—25154) 
FLAVOR MODEL 
SU-3 Groups 

New experimental evidence for a new interpretation of flavor 

SU(3), 6:1506 (DOE/ER/03992—402) 
FLORIDA 

Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 

Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 

Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 

Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 

Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 

Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 

FLOUR 
Pyrolysis 
Preliminary results in the fast pyrolysis of biomass to lower 
olefins, 6:454 
FLOWMETERS 
Design 
Ultrasonic flowmeters. Progress report II, 6:1283 (UNI-TR—6) 
Performance Testing 
Ultrasonic flowmeters. Progress report II, 6:1283 (UNI-TR—6) 
FLUE GAS 
Chemical Analysis 
Stack gas analyzer and thermal oxidation device therefor 
(Patent), 6:125 
Cleaning 
Electrostatic precipitation (Patent), 6:743 
Denitrification 

Process for removing nitrogen oxides from gas by ammonia 

(Patent), 6:119 
Desulfurization 

Flue gas desulfurization and fertilizer manufacturing: Pircon- 
Peck process, 6:117 (EPA—600/7-79-167b) 

Procedures for aerosol sizing and HeSO, vapor measurement at 
Shawnee test facility. Final report Jun 76-Feb 77, 6:1238 
(PB—80-119555) 

Process for preventing formation of gypsum scale in a flue gas 
desulfurization process (Patent), 6:121 

Heat Recovery 

Fuel savings through high-effectiveness flue gas recuperation, 

6:992 
Purification 

Incineration plant (Patent), 6:1225 

Process and apparatus to purify waste industrial gases (Patent), 
6:120 

Sulfuric Acid 

Procedures for aerosol sizing and H2SO, vapor measurement at 
Shawnee test facility. Final report Jun 76-Feb 77, 6:1238 
(PB—80-119555) 
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Process measurement procedures: H2SO, emissions. Final 
report Jun 76-Feb 77, 6:1235 (PB—80-115959) 
FLUENCE (NEUTRON) 
See NEUTRON FLUENCE 
FLUIDIZED BED 
Operation 
Operation of a centrifugal fluidized bed with continuous feed 
and removal of bed material, 6:166 
FLUIDIZED BED REACTORS 
Operation 
Some practical aspects affecting the operation of a commercial 
gas producer on bio-mass, 6:460 
FLUIDIZED BED REFUSE GASIFICATION 


See also COAL GASIFICATION 
OIL SHALES 


Fluid coking and gasification process (Patent), 6:10 
Economic Analysis 
Technical, environmental, and economic feasibility of 
multiwaste gasification, 6:1222 (MRC-DA—815) 
Environmental Impacts 
Technical, environmental, and economic feasibility of 
multiwaste gasification, 6:1222 (MRC-DA—815) 
Feasibility Studies 
Technical, environmental, and economic feasibility of 
multiwaste gasification, 6:1222 (MRC-DA—815) 
Technology Assessment 
Technical, environmental, and economic feasibility of 
multiwaste gasification, ©:1222 (MRC-DA—815) 
FLUIDIZED-BED COMBUSTION 
Combustion Products 
Alkali emission and fixation during combustion of coals at the 
normal temperature range of PFBCS, 6:132 
Research Programs 
Utilization of coal, 6:161 (ANL—80-66) 
FLUIDIZED-BED COMBUSTORS 
Design 
Fluidized bed combusters (Patent), 6:1231 
Pressurized fluidized bed combustor/steam generator design 
evaluation, 6:690 
Fluidization 
Industrial application fluidized bed combustion: indirect fired 
process heaters. Final program report, 6:1232 
(DOE/ET/10379—T3) 
Fuel Feeding Systems 
Fossil energy program. Progress report, July 1980, 6:2 
(ORNL/TM—7483) 
Heat Exchangers 
Fossil energy program. Progress report, July 1980, 6:2 
(ORNL/TM—7483) 
Heat Transfer 
Industrial application fiuidized bed combustion: indirect fired 
process heaters. Final program report, 6:1232 
(DOE/ET/10379—T3) 
Materials 
Fossil energy program. Progress report, July 1980, 6:2 
(ORNL/TM—7483) 
Materials Testing 
Fossil energy program. Quarterly progress report for the 
period ending June 30, 1980, 6:1 (ORNL—S5671) 
Materials problems in fluidized-bed combustion systems. 
Appendix 5: evaluation of turbine alloy specimens. Final 
report, 6:1223 (EPRI-CS—1449(App.5)) 
Mathematical Models 
Fossil energy program. Progress report, July 1980, 6:2 
(ORNL/TM—7483) 
Systems Analysis 
Fossil energy program. Progress report, July 1980, 6:2 
(ORNL/TM—7483) 
Test Facilities 
Fossil energy program. Quarterly progress report for the 
period ending June 30, 1980, 6:1 (ORNL—5671) 
Uses 
Industrial application fluidized bed combustion: indirect fired 
process heaters. Final program report, 6:1232 
(DOE/ET/10379—T3) 
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FLUORESCENCE 
Line Narrowing 
Time development of the spectral redistribution in disordered 
systems with a Lorentzian transfer rate: Theoretical models 
and a Monte Carlo study, 6:1633 
FLUORINE 
Chemical Reactions 
Evidence for the rare gas-rare gas halide displacement 
reaction, 6:1135 
Improved treatment of threshold contributions in variational 
transition-state theory, 6:1137 
Reactions of the Xe(*P;) and Kr(*P;) resonance states with 
halogen donor molecules, 6:1133 
FLUOROBORATES 
Chemical Reaction Kinetics 
Kinetics and mechanism of substitution reactions of cobalt(I) 
derivatives. Evidence for 7-adduct formation, 6:1138 
FLY ASH 
Air Pollution Control 
Electrostatic precipitators for collection of high resistivity ash. 
Final report Nov 76-Jan 79, 6:1236 (PB—80-117039) 
Biological Effects 
Effects of effluents of coal combustion and gasification upon 
lung structure and function. Annual report, 6:1411 
(DOE/MC/11284—T2) 
Catalytic Effects 
New catalysts for carbon monoxide-water induced liquefaction, 
6:105 
Waste Product Utilization 
Overview of the West Virginia University-Department of 
Energy flyash brick process, 6:1000 
FLYWHEEL ENERGY STORAGE 
Residential flywheel with turbine supply, 6:813 
Demonstration Programs 
Low cost flywheel energy storage system demonstration, 6:811 
Research Programs 
Regenerative flywheel energy storage system, 6:808 
FLYWHEEL-POWERED VEHICLES 
Design 
Advanced flywheel energy storage unit for a high power 
energy source for vehicular use, 6:1049 
FLYWHEELS 
Bearings 
Performance of retainerless bearings for flywheels, 6:810 
Design 
Flywheel energy storage interface unit for photovoltaic 
applications, 6:812 
High-energy-density flywheel, 6:809 
Inertia wheel (Patent), 6:807 
FOCK METHOD 
See HARTREE-FOCK METHOD 
FOOD 
See also FLOUR 
Consumer Guides 
People power: what communities are doing to counter 
inflation, 6:861 
Production 
Agriculture's dilemma: providing food and energy, 6:469 
FOOD INDUSTRY 
Energy Recovery 
Financial assistance for energy recovery from industrial waste: 
wood, paper, and food processing. Environmental 
assessment, 6:986 (DOE/EA--—0124) 
Solar Process Heat 
Impact of land use on solar industrial process heat for the food 
processing industry, 6:535 (UCRL—85019) 
FOOD PROCESSING 
Heat Recovery 
Applications of thermal energy storage to waste heat recovery 
in the food processing industry, 6:990 
FORESTS 
Mineral Cycling 
Carbon dioxide. Progress report, 6:1334 (DOE/ET/10040—3) 
Remote Sensing 
Carbon dioxide effects research and assessment program. 
Measurement of changes in terrestrial carbon using remote 
sensing, 6:1333 (CONF-7905176—(Summ.)) 


Solar Energy Conversion 
Biomass energy conversion, 6:450 
FORMALDEHYDE 
Toxicity 
Toxicity of chemical compounds used for enhanced oil 
recovery. Final report, 6:1410 (DOE/BC/10014—S) 
FORTISSIMO REACTOR 
See RAPSODIE REACTOR 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PEAT 
PETROLEUM 
SHALE OIL 
SYNTHETIC FUELS 
Inventories 
Power production, fuel consumption, and installed capacity 
data, 1977, 6:685 (DOE/EIA—0049/1) 
FOSSIL-FUEL POWER PLANTS 
See also ELECTRIC UTILITIES 
Cooling Towers 

Test report: wet/dry cooling tower test module. Final report, 

6:692 (EPRI-CS—1565) 
Cost 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Electrostatic Precipitators 
Electrostatic precipitation (Patent), 6:743 
Environmental Effects 

Conversion rates in power plant plumes based on filter pack 
data. Part II: The oil fired Northport plume, 6:1322 (BNL— 
28349) 

Winter study of power plant effects, 6:740 (ORNL/TM—7402) 

Environmental Impact Statements 

Final environmental impact statement. Permit application by 
Niagara Mohawk Power Corp., proposed Lake Erie 
Generating Station, Pomfret and Sheridan, New York, 6:720 
(AD-A—079395) 

Fuel Consumption 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Fuel Substitution 
Industrial fuel gas: recent developments, 6:93 
Hybrid Systems 
Combined cycle for solar-fossil hybrid power generation, 6:506 
Inventories 
Economics of nonmetropolitan solid waste resource recovery 
in the North Central Region, 6:1008 
Pollution Control Equipment 
Pollution control system (Patent), 6:744 
Regional Analysis 

Economics of nonmetropolitan solid waste resource recovery 

in the North Central Region, 6:1008 
Scrubbers 

Epa alkali scrubbing test facility: advanced program, fourth 
progress report; volume 1. Basic report. Report for nov 76- 
jun 78, 6:741 (PB—80-117906) 

EPA alkali scrubbing test facility: advanced program, fourth 
progress report; volume 2. Appendices. Report for nov 76- 
jun 78, 6:742 (PB—80-117914) 

Stirling Engines 

DOE stationary external combustion engine program: status 
report, 6:696 

Stirling engine combustion and heat transport system design 
alternatives for stationary power generation, 6:697 

Thermionic Converters 

Design study of a coal-fired thermionic-topped powerplant 

using an advanced boiler, 6:915 
Topping Cycles 

Design study of a coal-fired thermionic-topped powerplant 

using an advanced boiler, 6:915 
Waste Product Utilization 

Economics of nonmetropolitan solid waste resource recovery 

in the North Central Region, 6:1008 





FOUNDRIES 
Waste Product Utilization 


FOUNDRIES 
Heat Recovery 
Possibilities of energy recovery and integrated energy supply 
of foundries (In German), 6:985 (BMFT-FB-T—80-042) 
Waste Heat Utilization 
Possibilities of energy recovery and integrated energy supply 
of foundries (In German), 6:985 (BMFT-FB-T—80-042) 
FRACTURED RESERVOIRS 
Fluid Flow 
Pressure transient testing of a manmade fractured geothermal 
reservoir: an examination of fracture versus matrix 
dominated flow effects, 6:657 (LA—8535-MS) 
Testing 
Pressure transient testing of a manmade fractured geothermal 
reservoir: an examination of fracture versus matrix 
dominated flow effects, 6:657 (LA—8535-MS) 
FREEZERS 
Directories 
Refrigerator/freezer directory: sorted by type and volume, 
based on 1979 standards, 6:955 (P—400-00-018) 
Energy Efficiency Standards 
Life-cycle cost analysis of major appliances, 6:954 (LBL— 
11338) 
Life-Cycle Cost 
Life-cycle cost analysis of major appliances, 6:954 (LBL— 
11338) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRM DEVICES (THERMONUCLEAR) 
See FIELD-REVERSED MIRROR REACTORS 
FTR REACTOR 


See FFTF REACTOR 
FUEL ADDITIVES 
Chemical Composition 
Combination of ethylene polymer, polymer having alkyl side 
chains, and nitrogen containing compound to improve cold 
flow properties of distillate fuel oils (Patent), 6:231 


Gasoline fuel compositions containing antiknock additive 
(Patent), 6:232 
FUEL CANS 
Oxidation 
“Anomalous” oxide growth during transient-temperature 
oxidation of Zircaloy-4, 6:755 
FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
COAL FUEL CELLS 
HIGH-TEMPERATURE FUEL CELLS 
REGENERATIVE FUEL CELLS 


Efficiency 
Use of fuel cells in vehicles: prospective fuels, technology, and 
total efficiency, 6:1034 
Feasibility Studies 
Assessment of the status of fuel cell/battery vehicle power 
systems, 6:1027 (BNL—51210) 
Solid Electrolytes 
Calculations of phase equilibria for molten salt batteries and 
fuel cells from fundamental solution theories, 6:835 
FUEL CONSUMPTION 
Government Policies 
Effects of Federal policies on gasoline consumption (Passenger 
cars), 6:973 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
Radioactive Waste Processing 
Actinide partitioning-transmutation program final report. IV. 
Miscellaneous aspects (Transport; fuel fabrication; decay; 
policy; economics), 6:270 (ORNL/TM—6984) 
Research Programs 
Chemical Engineering Division Fuel Cycle Programs. 
Quarterly progress report, January-March 1979, 6:267 
(ANL—79-45) 
Nuclear fuel cycle studies, 6:272 (ANL—80-66) 
FUEL ELEMENT FAILURE 
Failure analysis of carbide fuels under transient overpower 
(TOP) conditions (LMFBR), 6:796 (HEDL-SA—2006-FP) 
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Fission Product Release 
Theory and use of GIRAFFE for analysis of decay 
characteristics of delayed-neutron precursors in an LMFBR, 
6:761 (ANL—80-55) 
FUEL ELEMENTS 


See also FUEL PINS 
FUEL RODS 
NUCLEAR FUELS 


Performance 
GCRA review and appraisal of fuel material development 
programs, 6:757 (DOE/SF/02034—T3) 
Specifications 
GCRA review and appraisal of fuel material development 
programs, 6:757 (DOE/SF/02034—T3) 
FUEL FABRICATION PLANTS 
Safi 
Operational facility-integrated computer system for safeguards, 
6:319 (CONF-800943— 19(Draft)) 
FUEL FEEDING SYSTEMS 
State-of-the-art assessments on critical coal conversion 
equipment, 6:26 (CONF-801090—3) 
Design 
Coke oven coal charging device (Patent), 6:12 
Valves 
Valve means responsive to the operation of a vapor-seal valve 
for preventing fuel spillage from the discharge spout of a 
vapor-recovery fuel dispensing nozzle (Patent), 6:963 
FUEL GAS 


See also HIGH BTU GAS 
INTERMEDIATE BTU GAS 
LOW BTU GAS 
PRODUCER GAS 


Calorific Value 
Industrial Fuel Gas Demonstration Plant Program: plan for use 
and disposition of industrial fuel gas, 6:37 
(DOE/ET/13046—T9) 
Desulfurization 
Elemental sulfur-producing high-temperature fuel gas 
desulfurization process, 6:13 (CONF-800802—22) 
Market 
Industrial Fuel Gas Demonstration Plant Program: plan for use 
and disposition of industrial fuel gas, 6:37 
(DOE/ET/13046—T9) 
Performance Testing 
Industrial Fuel Gas Demonstration Plant Program: plan for use 
and disposition of industrial fuel gas, 6:37 
(DOE/ET/13046—T9) 
Production 
Technical, environmental, and economic feasibility of 
multiwaste gasification, 6:1222 (MRC-DA—815) 
FUEL INJECTION SYSTEMS 
Design 
Air/fuel mixing arrangement for an internal combustion engine 
(Patent), 6:1014 
Fuel-Air Ratio 
Air/fvel ratio regulator (Patent), 6:1018 
FUEL OILS 


See also HEATING OILS 
RESIDUAL FUELS 


Filtration 
Method for removing impurities and residual moisture from 
petroleum fuels (Patent), 6:196 
Flow Rate 
Combination of ethylene polymer, polymer having alky] side 
chains, and nitrogen containing compound to improve cold 
flow properties of distillate fuel oils (Patent), 6:231 
Inventories 
Retail sales and inventories of fuel oil, 6:220 (DOE/EIA— 
0195) 
Wholesale fuel oil distributors stocks and sales, 6:221 
(DOE/EIA—0197) 
Prices 
High fuel oil prices: the impact on low-income households, 
6:1364 (PB—80-1 16023) 
Production 
Conversion of atactic polypropylene waste to fuel oil, 6:999 
Supply and Demand 
Wholesale fuel oil distributors stocks and sales, 6:221 
(DOE/EIA—0197) 
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Trade 
Retail sales and inventories of fuel oil, 6:220 (DOE/EIA— 
0195) 
Wholesale fuel oil distributors stocks and sales, 6:221 
(DOE/EIA—0197) 
FUEL PELLETS 
Fabrication 
Ceramic fuel pellets for isotopic heat sources, 6:358 (DP-MS— 
80-51) 
Positioning 
Laser-guided pellets for interial fusion, 6:1735 
FUEL PINS 
Fabrication 
Development of joining techniques for fabrication of fuel rod 
simulators (LMFBR), 6:770 (ORNL—5673) 
Heat Transfer 
Multidimensional effects in the thermal response of fuel pin 
simulators (PWR), 6:789 (CONF-801002— 14) 
FUEL REPROCESSING PLANTS 
See also IDAHO CHEMICAL PROCESSING PLANT 
Design 
Safety evaluation of a conceptual fuel recycle complex, 6:269 
(DP-MS—80-6) 
Off-Gas Systems 
Krypton retention on solid adsorbents, 6:1326 (DP-MS—80-33) 
Radioactive Waste Facilities 
Preliminary safety evaluation of a commercial-scale krypton-85 
encapsulation facility, 6:276 (CONF-801038—7) 
Safety 
Safety evaluation of a conceptual fuel recycle complex, 6:269 
(DP-MS—80-6) 
FUEL RODS 
Thermal Stresses 
Design and verification of modular computer models for 
interpreting rod melting experiments (PWR;BWR), 6:803 
(INEL-tr—S2) 
FUEL SLURRIES 
Steady Flow 
Slurry transport in pipe networks, 6:158 (IMMR—44-RRR7- 
79) 
FUEL-AIR RATIO 
Control Systems 
Air/fuel ratio regulator (Patent), 6:1018 
FUELS 
See also AUTOMOTIVE FUELS 
AVIATION FUELS 
DIESEL FUELS 
FOSSIL FUELS 
FUEL GAS 
FUEL OILS 
FUEL SLURRIES 
GASOHOL 
GASOLINE 
JET ENGINE FUELS 
KEROSENE 
LIQUID FUELS 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
Fuel Consumption 
Power production, generating capacity data for 1972—1977, 
6:686 (DOE/EIA—0052/1) 
Ignition 
Self-igniting fuels. Exploratory work with hydrogen peroxide 
as an oxidant, 6:1169 (AD—896017) 
Inventories 
Power production, generating capacity data for 1972—1977, 
6:686 (DOE/EIA—0052/1) 
FUMES 
See AEROSOLS 
FUNCTIONS 
See also ANALYTIC FUNCTIONS 
BESSEL FUNCTIONS 
POLYNOMIALS 
Some characterizations of orthant monotonic norms, 6:1793 
2-FURALALDEHYDE 
See FURFURAL 


FURFURAL 
Solvent Properties 
Control system for a furfural refining unit receiving heavy 
sweet charge oil (Patent), 6:199 
FURNACES 
See also ARC FURNACES 

BLAST FURNACES 
ELECTRIC FURNACES 
OIL FURNACES 
SOLAR FURNACES 


Ashes 
Cooling means for a water-filled ash hopper (Patent), 6:1224 
Cooling 
Water-cooled grate (Patent), 6:1227 
Design 
Solid refuse furnace (Patent), 6:1226 
Water-cooled grate (Patent), 6:1227 
Efficiency 
Development of a test set for adjustment of residential furnaces 
and boilers. Final report, 6:950 (BNL—51239) 
Heat Recovery Equipment 
Fuel savings through high-effectiveness flue gas recuperation, 
6:992 
Operation 
Development of a test set for adjustment of residential furnaces 
and boilers. Final report, 6:950 (BNL—51239) 
Waste Heat Utilization 
Energy conservation system for hot water heaters and storage 
tanks (Patent), 6:946 
FUSED SALTS 
See MOLTEN SALTS 
FUSION REACTIONS 
(Heavy-ion reactions in which most or all of participating nucleons 
form single nucleus.) 
Hydrogen Production 
Advanced synfuel production fusion, 6:366 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


GADOLINIUM 157 TARGET 
Carbon 13 Reactions 
Light-particle emission in reactions induced with carbon and 
oxygen ions (12 MeV/u), 6:1576 (LBL—10688) 
GADOLINIUM 158 TARGET 
Carbon 12 Reactions 
Light-particle emission in reactions induced with carbon and 
oxygen ions (12 MeV/u), 6:1576 (LBL— 10688) 
GAGES (PRESSURE) 
See PRESSURE GAGES 
GALLIUM 78 
Beta-Minus Decay 
Decay of mass-separated ™Ga to levels in even-even "Ge, 
6:1572 
GALLIUM ARSENIDE SOLAR CELLS 
Evaluation 
Material and device considerations for cascade solar cells, 
6:437 
Fabrication 
Barrier height enhancement in heterojunction Schottky-barrier 
solar cells, 6:439 
GALLIUM ARSENIDES 
Aging 
Compound semiconductor for high temperature active devices, 
6:619 (SAND—80-0834C) 
Electrical Properties 
Compound semiconductor for high temperature active devices, 
6:619 (SAND—80-0834C) 
Energy Gap 
Compound semiconductor for high temperature active devices, 
6:619 (SAND—80-0834C) 
Leakage Current 
Compound semiconductor for high temperature active devices, 
6:619 (SAND—80-0834C) 





GAMMA CAMERAS 
Leakage Current 


GAMMA CAMERAS 
Quality Assurance 
General purpose dynamic phantom for gated, computer aided 
gamma camera evaluation, 6:1387 (BNL—28404) 
GAMMA DETECTION 
Ge Semiconductor Detectors 
Application of germanium detectors to environmental 
monitoring. Research report, 6:1268 (PB—80-113624) 
GAS ANALYSIS 
Laser Spectroscopy 
Stark-effect-modulated phase-fluctuation optical heterodyne 
interferometer for trace-gas analysis, 6:1144 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FLOW 
Spatial Distribution 
Method and means for distributing gas along an extended inlet 
portion of gas treatment means (Patent), 6:1210 
GAS GENERATORS 
Closures 
Poke hole closure apparatus (Patent), 6:75 
Safety 
Poke hole closure apparatus (Patent), 6:75 
GAS LASERS 
See also HELIUM-NEON LASERS 
Design 
High energy electron beam driven laser (Patent), 6:1207 
Electrical Pumping 
High energy electron beam driven laser (Patent), 6:1207 
GAS METERS 
Installation 
A test program to determine the feasibility of installing utility 
meters in military family housing, developing energy 
ceilings, and operating a penalty billing system for occupants 
who overconsume energy. Volume I, 6:960 (AD-A—081056) 
Family housing metering test. A test program to determine the 
feasibility of installing utility meters in military family 
housing, developing energy ceilings, and operating a penalty 
billing system for occupants who overconsume energy. 
Volume II. Appendices, 6:961 (AD-A—081057) 
GAS SCINTILLATION DETECTORS 
Reviews 
Some recent developments in nuclear charged particle 
detectors, 6:1272 (LBL—11366) 
GAS TURBINE ENGINES 
Design 
Vehicular propulsion gas turbine motor (Patent), 6:1024 
GAS TURBINES 
Ceramics 
Ceramics for turbine engine applications, 6:1096 (AGARD- 
CP—276) 
Materials Testing 
Materials problems in fluidized-bed combustion systems. 
Appendix 5: evaluation of turbine alloy specimens. Final 
report, 6:1223 (EPRI-CS—1449(App.5)) 
Performance Testing 
Component test procedure for the ground demonstration 
system turbine performance, 6:355 (DOE/ET/33001—T36) 
GASEOUS DIFFUSION PLANTS 
See also ORGDP 
Seismic Effects 
Aseismic design criteria for uranium enrichment plants, 6:262 
(K-BD—984) 
Waste Heat Utilization 
Industrial applications of warm water, 6:991 
GASES 
See also AIR 
COAL GAS 
FERMI GAS 
FUEL GAS 
LORENTZ GAS 
NATURAL GAS 
SYNTHESIS GAS 
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Cleaning 
Method and means for distributing gas along an extended inlet 
portion of gas treatment means (Patent), 6:1210 
Desulfurization 
Process for removal of sulfur dioxide from gaseous mixtures 
(Patent), 6:126 
Purification 
Supported catalyst for purifying gas and method of 
manufacturing the same (Patent), 6:124 
GASIFICATION 


See also COAL GASIFICATION 
IN-SITU GASIFICATION 


Demonstration Programs 
Synthetic fuels demonstration projects, 6:462 
Feasibility Studies 
Gasification of biomass in the presence of multiple catalysts for 
the direct production of specific products, 6:458 
GASOHOL 
Performance Testing 
Nebraska two million mile GASOHOL road test program. 
Interim reports and summary, 6:1053 
Road Tests 
Nebraska two million mile GASOHOL road test program. 
Interim reports and summary, 6:1053 
GASOLINE 
See also UNLEADED GASOLINE 
Antiknock Ratings 
Gasoline fuel compositions containing antiknock additive 
(Patent), 6:232 
Consumption Rates 
Effects of Federal policies on gasoline consumption (Passenger 
cars), 6:973 
Inventories 
Weekly petroleum status report, 6:222 (DOE/EIA—0208) 
Prices 
Monthly petroleum product price report, 6:214 (DOE/EIA— 
0032) 
Weekly petroleum status report, 6:222 (DOE/EIA—0208) 
Production 
High octane gasoline components from catalytic cracking 
gasoline, propylene, and isobutane by disproportionation, 
clevage and alkylation (Patent), 6:198 
Production of gasoline via zinc chloride hydrocracking of 
SRC, 6:104 
Retail Prices 
Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 
Monthly petroleum product price report, 6:214 (DOE/EIA—- 
0032) 
Stabilization 
Process for the treatment of olefinic gasoline (Patent), 6:197 
Wholesale Prices 
Monthly petroleum product price report, 6:214 (DOE/EIA— 
0022) 
GAUSS QUADRATURES 
See QUADRATURES 
GCFR REACTOR 
Fuel Assemblies 
TSPEC: a computer program to predict approximate model 
performance in the core flow test loop, 6:764 (GA-A— 
14057(Rev.1)) 
Primary Coolant Circuits 
Gas-cooled fast breeder reactor. Quarterly progress report, 
February 1-April 30, 1980, 6:784 (GA-A—15900) 
Reactor Control Systems 
Gas-cooled fast breeder reactor. Quarterly progress report, 
February 1-April 30. 1980, 6:784 (GA-A—15900) 
Reactor Cores 
Gas-cooled fast breeder reactor. Quarterly progress report, 
February 1-April 30, 1980, 6:784 (GA-A—15900) 
Reactor Internals 
Gas-cooled fast breeder reactor. Quarterly progress report, 
February 1-April 30, 1980, 6:784 (GA-A—15900) 
Reactor Kinetics 
Gas-cooled fast breeder reactor. Quarterly progress report. 
February 1-April 30, 1980, 6:784 (GA-A—15900) 
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Reactor Vessels 
Gas-cooled fast breeder reactor. Quarterly progress report, 
February 1-April 30, 1980, 6:784 (GA-A—15900) 
GE SEMICONDUCTOR DETECTORS 
Performance 
Application of germanium detectors to environmental 
monitoring. Research report, 6:1268 (PB—80-113624) 
GENE MUTATIONS 
Radioinduction 
Pleiotropic mutations at the TUP!1 locus that affect the 
expression of mating-type-dependent functions in 
Saccharomyces cerevisiae, 6:1396 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENERATORS (VAPOR) 
See VAPOUR GENERATORS 
GEOCHEMICAL SURVEYS 
See also MARINE SURVEYS 
Data Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
GEOPHONES 
See SEISMIC DETECTORS 
GEOPRESSURED SYSTEMS 
Abandoned Wells 
Investigation and evaluation of geopressured-geothermal wells, 
6:648 (DOE/ET/28460—5) 
GEORGIA 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Climates 
Implications of solar energy alternatives for community design, 
6:884 (ORNL/Sub—7830/1) 
Insolation 
Implications of solar energy alternatives for community design, 
6:884 (ORNL/Sub—7830/1) 
GEOTHERMAL DISTRICT HEATING 
Economic impact of using nonmetallic materials in low to 
intermediate temperature geothermal well construction, 
6:647 (BNL—51224(Vol.2)) 
GEOTHERMAL ENERGY 
Energy Consumption 
State Energy Data Report: statistical tables and technical 
documentation, 1960 through 1978, 6:951 (DOE/EIA— 
0214(78)) 
Market 
Proceedings and findings of the geothermal commercialization 
workshop, 6:629 (DGE—4014-13) 
GEOTHERMAL ENERGY CONVERSION 
Geothermal Energy Development annual report 1979, 6:582 
(LBL—11236) 
Direct Contact Heat Exchangers 
Process and system for recovery of energy from geothermal 
brines and other water containing sources (Patent), 6:645 
Flashed Steam Systems 
Process and system for recovery of energy from geothermal 
brines and other water containing sources (Patent), 6:645 
GEOTHERMAL EXPLORATION 
Geothermal Energy Development annual report 1979, 6:582 
(LBL—11236) 
GEOTHERMAL FIELDS 


See also CERRO PRIETO GEOTHERMAL FIELD 
EAST MESA GEOTHERMAL FIELD 
GEYSERS GEOTHERMAL. FIELD 
SALTON SEA GEOTHERMAL FIELD 
WAIRAKE] GEOTHERMAL FIELD 


GEOTHERMAL RESOURCES 
Meetings 


Lifetime 

Preliminary studies of the reservoir capacity and longevity of 

the Baca geothermal field, Nex Mexico, 6:661 (LBL—11236) 
Productivity 

Preliminary studies of the reservoir capacity and longevity of 

the Baca geothermal field, Nex Mexico, 6:661 (LBL—11236) 
Water Resources 

Review of water resource potential for developing geothermal 
resource sites in the western United States, 6:576 (HEDL- 
TME—79-74) 

GEOTHERMAL FLUIDS 
Energy Recovery 
Process and system for recovery of energy from geothermal 
brines and other water containing sources (Patent), 6:645 
Materials Recovery 
Geothermal mineral extraction system (Patent), 6:640 
Reinjection 
Simulation of reinjection at Cerro Prieto using an idealized 
two-reservoir geological model, 6:630 (LBL—11236) 
Scale Control 
Geothermal mineral extraction system (Patent), 6:640 
Thermodynamic Properties 

Properties of HxO-CO: mixtures for geothermal reservoir and 

wellbore simulators, 6:598 (LBL—11236) 
Water Chemistry 

Development of high temperature instruments for measuring 
the water chemistry of geothermal systems, 6:599 (SAND— 
80-0834C) 

GEOTHERMAL GRADIENTS 
Maps 

Geothermal gradient map of the conterminous United States, 

6:585 (LA—8476-MAP) 
GEOTHERMAL POWER PLANTS 
Certification 

Final report on the California Department of Water Resources’ 
notice of intention to seek certification for South Geysers 
Geothermal Project, 6:628 (P—800-80-010) 

Environmental Impacts 

Draft environmental impact report. California Department of 
Water Resources, Bottle Rock geothermal power plant, 
Lake County, CA, 6:635 (P—700-79-013) 

Materials Testing 

Geothermal materials survey : Arkansas Power and Light 
Development and Demonstration Project. 100kW power 
system using direct contact heat exchangers, E] Dorado, 
Arkansas, 6:642 (DOE/ET/27026—T4) 

Performance 

Effect of noncondensables on the performance of geothermal 

steam power plants, 6:641 
GEOTHERMAL PROCESS HEAT 

Economic impact of using nonmetallic materials in low to 
intermediate temperature geothermal well construction, 
6:647 (BNL—51224(Vol.2)) 

Ethanol production for automotive fuel usage. Final technical 
report, July 1979-August 1980, 6:667 (DOE/ID/12050—3) 

GEOTHERMAL RESOURCES 
Commercialization 

Proceedings and findings of the geothermal commercialization 

workshop, 6:629 (DGE—4014-13) 
Environmental Impacts 

Appendix A: report on a pfeliminary study of the Peregrine 
Falcons in the proposed geothermal development area, 
Sonoma County, California, 6:638 (SAN—2068-1) 

Final report: Peregrine Falcon foraging study in the Geysers- 
Calistoga Known Geothermal Resource Area, Sonoma 
County, California, 1979, 6:639 (SAN—2068-1) 

Geothermal Energy Development annual report 1979, 6:582 
(LBL—11236) 

Peregrine Falcon study. Final report, 6:636 (SAN—2068-1) 

Phase I field study: Peregrine Falcons of Mount Saint Helena 
in the Geysers-Calistoga Known Geothermal Resource 
Area, 6:637 (SAN—2068-1) 

Meetings 

Proceedings and findings of the geothermal commercialization 

workshop, 6:629 (DGE—4014-13) 





GEOTHERMAL RESOURCES 
Resource Assessment 


Resource Assessment 
Evaluation of the Susanville, California, geothermal resource, 
1979, 6:595 (LBL—11236) 
GEOTHERMAL SYSTEMS 


See also GEOPRESSURED SYSTEMS 
HOT-DRY-ROCK SYSTEMS 


Electromagnetic Surveys 

Controlled-source electromagnetic measurements at geothermal 

sites in Nevada, 6:589 (LBL—11236) 
Flow Models 

Development of the two-phase reservoir simulation program, 

SHAFT79, 6:660 (LBL—11236) 
Two-Phase Flow 

Development of the two-phase reservoir simulation program, 

SHAFT79, 6:660 (LBL—11236) 
Water Chemistry 

Development of high temperature instruments for measuring 
the water chemistry of geothermal systems, 6:599 (SAND— 
80-0834C) 

GEOTHERMAL WELLS 
Acoustic Monitoring 

New acoustic sensor materials for a geothermal borehole 

televiewer, 6:623 (SAND—80-0834C) 
Heat Losses 

Wellbore storage effects in geothermal! wells, 6:663 (LBL— 

11236) 
Heat Transfer 

Wellbore storage effects in geothermal wells, 6:663 (LBL— 

11236) 
Interference 

Evaluation of city well 1, Klamath Falls, Oregon, 6:649 

(LBL—11236) 
Materials 

Economic impact of using nonmetallic materials in low to 
intermediate temperature geothermal well construction, 
6:647 (BNL—51224(Vol.2)) 

Pressure Measurement 

Correction of downhole pressure transients measured with a 
fluid-filled capillary tube, 6:600 (LBL—11236) 

Slickline tools and Amerada gauges, 6:624 (SAND—80-0834C) 

Productivity 
Evaluation of city well 1, Klamath Falls, Oregon, 6:649 
(LBL—11236) 
Temperature Measurement 
Slickline tools and Amerada gauges, 6:624 (SAND—80-0834C) 
Two-Phase Flow 

Modeling transient two-phase flow in a wellbore, 6:662 

(LBL—11236) 
Well Casings 

Economic impact of using nonmetallic materials in low to 
intermediate temperature geothermal well construction. 
Volume 1, 6:646 (BNL—51224(Vol.1)) 

Economic impact of using nonmetallic materials in low to 
intermediate temperature geothermal well construction, 
6:647 (BNL—51224(Vol.2)) 

Well Completion 

Economic impact of using nonmetallic materials in low to 
intermediate temperature geothermal well construction, 
6:647 (BNL—51224(Vol.2)) 

Well Drilling 

Economic impact of using nonmetallic materials in low to 
intermediate temperature geothermal well construction, 
6:647 (BNL—51224(Vol.2)) 

Well Logging Equipment 

Developing a market for high temperature technology: the 
need for standards and generic components, 6:605 (SAND— 
80-0834C) 

Monoconductor cables and cablehead, 6:611 (SAND—80- 
0834C) 

New acoustic sensor materials for a geothermal borehole 
televiewer, 6:623 (SAND—80-0834C) 

US Geological Survey experience with high temperature 
logging cable, cableheads, and cable coolers, 6:1285 
(SAND—80-0834C) 

Well Pressure 

Hydraulics of a well intercepting a single horizontal fracture, 

6:664 (LBIL_—11236) 
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Wellheads 

Wireline wellhead equipment for high temperature and high 

pressure application, 6:627 (SAND—80-0834C) 
GERMAN DEMOCRATIC REPUBLIC 
Energy Consumption 

Energy supplies in Eastern Europe: a statistical compilation; a 

reference aid, 6:8367 (NTISUB/E/280—015) 
Energy Supplies 

Energy supplies in Eastern Europe: a statistical compilation; a 

reference aid, 6:867 (NTISUB/E/280—015) 
GERMANIUM 
Catalytic Effects 
Hydrocarbon dehydrogenation with a multimetallic catalytic 
composite (Patent), 6:204 
GERMANIUM 67 
Energy Levels 
B* decay of ® As, 6:1570 
GERMANIUM 68 
Energy Levels 

Alpha-particle transfer to 0* states in the germanium nuclei 

and the role of proton pairing correlations, 6:1573 
GERMANIUM 70 
Energy Levels 

Aipha-particle transfer to 0* states in the germanium nuclei 

and the role of proton pairing correlations, 6:1573 
GERMANIUM 72 
Energy Levels 

Alpha-particle transfer to 0° states in the germanium nuclei 

and the role of proton pairing correlations, 6:1573 
GERMANIUM 74 
Energy Levels 

Alpha-particle transfer to 0* states in the germanium nuclei 

and the role of proton pairing correlations, 6:1573 
GERMANIUM 78 
Energy Levels 
Decay of mass-separated “*Ga to levels in even-even “Ge, 
6:1572 

GERMANIUM DETECTORS 

See GE SEMICONDUCTOR DETECTORS 
GERMANY (DEMOCRATIC REPUBLIC) 

See GERMAN DEMOCRATIC REPUBLIC 
GERMANY (FEDERAL REPUBLIC) 

See FEDERAL REPUBLIC OF GERMANY 
GEYSERS GEOTHERMAL FIELD 

Geothermal Power Plants 

Draft environmental impact report. California Department of 
Water Resources, Bottle Rock geothermal power plant, 
Lake County, CA, 6:635 (P—790-79-013) 

Final report on the California Department of Water Resources’ 
notice of intention to seek certification for South Geysers 
Geothermal Project, 6:628 (P—800-80-010) 

GIROMILL TURBINES 
Design 
Wind engine (Patent), 6:677 
GLASS 
Antireflection Coatings 

AR film on phase-separated glass. Final report, January 1979- 

April 1980, 6:1731 (UCRL—15285) 
Crystal Defects 

Non-destructive evaluation of defects in structural materials 
using long-wavelength neutrons. Technical report, 6:1064 
(AD-A—081097) 

Electron Spin Resonance 

Electron paramagnetic resonance of material properties and 

processes, 6:1631 (SAND—80-1230C) 
Energy-Level Transitions 

Hole burning, softon—phonon scattering and anomalously fast 

dephasing of impurity electronic transitions in glasses, 6:1632 
Fracturing 

Thermal fracturing in glass waste forms, 6:279 (DP-MS—80- 

61) 
Impurities 

Hole burning, softon—phonon scattering and anomalously fast 

dephasing of impurity electronic transitions in glasses, 6:1632 
Performance Testing 

Investigation on the damage threshold of films coated on 

various silicate, fluorophosphate and phosphate laser glasses 
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Final report, January 1, 1979-August 29, 1980, 6:1201 
(DOE/DP/40096—1) 
Temperature Effects 
Thermal fracturing in glass waste forms, 6:279 (DP-MS—80- 
61) 
GLAUBER’S SALT 
See SODIUM SULFATES 
GLAZES 
Deposition 
Technico-economic study of selective glazings by deposition 
coating of a transparent conductor for thermal insulation of 
a building, 6:1098 (EUR—6804-FR) 
GLUON MODEL 
(Describes the interaction of a neutral massive vector field with a 
massive spinor field.) 
Mass Spectra 
Difficult states in the quark model: glueballs and the pion. CTP 
No. 874, 6:1511 (CONF-800724—45) 
GLUONS 
Bound State 
Difficult states in the quark model: glueballs and the pion. CTP 
No. 874, 6:1511 (CONF-800724—45) 
GLYCOLS 
Toxicity 
Toxicity of chemical compounds used for enhanced oil 
recovery. Final report, 6:1410 (DOE/BC/10014—5) 
GOLD 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
Sulfidation 
Hydrotreating process utilizing elemental sulfur for 
presulfiding the catalyst (Patent), 6:200 
GOLD 191 
Energy Levels 
Nuclear data sheets for A= 191, 6:1591 
Nuclear Properties 
Nuclear data sheets for A= 191, 6:1591 
GOLD 197 TARGET 
Carbon 12 Reactions 
Target fragmentation of '*’ Au by relativistic heavy ions, 
6:1595 
Krypton 86 Reactions 
Dynamical simulation of heavy-ion collisions, 6:1609 (LBL— 
10688) 
Lithium 6 Reactions 
Elastic scattering and inelastic scattering of 88-MeV °Li, 
6:1563 (ORNL/TM—7510) 
Neon 20 Reactions 
Target fragmentation of '*’Au by relativistic heavy ions, 
6:1595 
Oxygen 16 Reactions 
Alpha particle emission in peripheral heavy ion reactions at 20 
MeV/u, 6:1596 
Heavy target fragmentation in the projectile energy region 
from 7.4 to 19 MeV/A, 6:1592 (DOE/ER/70035—3) 
Nucleon emission from a localized excited zone in heavy ion 
reactions (315 MeV), 6:1611 (LBL—10688) 
GOLD ORES 
Ore Processing 
Recovery of gold from arsenopyrite concentrates by 
cyanidation-carbon adsorption, 6:1125 (BM-RI—8458) 
GRAIN BOUNDARIES 
Dislocations 
Group representation of bicrystal invariant translations with an 
application to the topology of secondary grain boundary 
dislocations, 6:1072 (DOE/ER/05002— 14) 
GRANITES 
Comparative Evaluations 
Hazardous high-level radioactive waste disposal in geologic 
formations, 6:315 
Radionuclide Migration 
Laboratory studies of radionuclide distributions between 
selected groundwaters and geologic media. Quarterly 


GROSS NATIONAL PRODUCT 
Forecasting 


technical progress report, April 1-June 30, 1980, 6:293 
(LA—8472-PR) 
Sorptive Properties 
Laboratory studies of radionuclide distributions between 
selected groundwaters and geologic media. Quarterly 
technical progress report, April 1-June 30, 1980, 6:293 
(LA—8472-PR) 
Thermal Analysis 
Thermal analysis for a spent reactor fuel storage test in granite, 
6:313 (UCRL—83995) 
GRAPHITE 
Coatings 
Retention, isotope exchange, and thermal release of hydrogen 
in low z materials, 6:1746 (SAND—80-1745C) 
Electrochemistry 
Electrochemistry of acetylides, nitrides and carbon cathodes in 
molten halides. Progress report, 6:1148 (DOE/ER/04445— 
Tl) 
Erosion 
Material surface modification for first wall protection, 6:1757 
Gasification 
Mechanisms of alkali metal catalysis in the gasification of coal, 
char, or graphite, 6:65 
Mechanical Properties 
Dependence of strength on particle size in graphite, 6:1117 
(CONF-800673—4) 
Physical Properties 
Dependence of strength on particle size in graphite, 6:1117 
(CONF-800673—4) 
Physical Radiation Effects 
Mechanical constitutive laws for the irradiation behavior of 
graphite, 6:1118 
Thermal Stresses 
Material selection for TFTR limiters, 6:1745 (PPPL—1719) 
GRASS 
Comparative Evaluations 
Revegetation of Alaskan coal mine spoils. Progress report, 
6:144 (DOE/EV/10256—1) 
GRAVIMELT PROCESS 
Bench-Scale Experiments 
Project for laboratory study for removal of organic sulfur from 
coal. Quarterly technical progress report, 6:14 
(DOE/PC/30141—T2) 
GREASES 
Additives 
Synergistic lubricating compositions (Patent), 6:233 
GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES REGION 
See also ILLINOIS 
INDIANA 
MICHIGAN 
MINNESOTA 
OHIO 
WISCONSIN 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Insolation 
Site insolation and wind power characteristics: technical report 
Midwest region, 6:402 (DOE/CS/20160—01(Vol.4)) 
Wind 
Site insolation and wind power characteristics: technical report 
Midwest region, 6:402 (DOE/CS/20160—01(Vol.4)) 
GREEN OIL 
See SHALE OIL FRACTIONS 
GREENHOUSE EFFECT 
Biological Adaptation 
Mitigating strategies for CO problems, 6:1363 
(DOE/EV/10281—T2) 
Socio-Economic Factors 
Mitigating strategies for CO2 problems, 6:1363 
(DOE/EV/10281—T2) 
GRINDING MACHINES 
Diamond blade grinding as a means for removing surface 
contamination from concrete, 6:1162 (PNL-SA—8855) 
GROSS NATIONAL PRODUCT 
Forecasting 
Comparative assessment of five long-run energy projections, 
6:864 (DOE/EIA/CR—0016-2) 





GROUND MOTION 
Mathematical Models 
Model for ground motion and atmospheric overpressure due to 
underground nuclear explosion, 6:1294 (LA—8554-MS) 
GROUND SUBSIDENCE 
Calculation Methods 
Early detection of mining damages, 6:1430 (BMFT-FB-T—80- 
039) 
Program Management 
Geothermal subsidence research program, 6:632 (LBL—11236) 
Research Programs 
Geothermal subsidence research program, 6:632 (LBL—11236) 
GROUND WATER 
Radionuclide Migration 
Infiltration control for low-level radioactive solid waste 
disposal areas: an assessment, 6:298 (ORNL/TM—6473) 
Laboratory studies of radionuclide distributions between 
selected groundwaters and geologic media. Quarterly 
technical progress report, April 1-June 30, 1980, 6:293 
(LA—8472-PR) 
Sorptive Properties 
Laboratory studies of radionuclide distributions between 
selected groundwaters and geologic media. Quarterly 
technical progress report, April 1-June 30, 1980, 6:293 
(LA—8472-PR) 
Water Resources 
Appendix D: proceedings of a workshop on ground water and 
energy, Albuquerque, New Mexico, January 29-31, 1980, 
6:849 (DOE/EV-—-0098) 
GROUND-WATER RESERVES 
See AQUIFERS 
GROWTH (CRYSTAL) 
See CRYSTAL GROWTH 
GUAM 
Petroleum refineries in the United States and U.S. territories, 
January 1, 1979, 6:189 (DOE/EIA—0111/79) 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 


H 


HADRON-HADRON INTERACTIONS 
See also BARYON-BARYON INTERACTIONS 
Charmed Baryon Resonances 
Production of charmed mesons and charmed baryons at the 
ISR, 6:1500 (SLAC—224) 
Charmed Meson Resonances 
Production of charmed mesons and charmed baryons at the 
ISR, 6:1500 (SLAC—224) 
HADRONS 
See also BARYONS 
Quantum Chromodynamics 
Perturbative quantum chromodynamics, 6:1528 (SLAC—224) 
Structure Functions 
Exclusive processes and hadron dynamics at short distances, 
6:1533 (SLAC-PUB—2605) 
Hadron wavefunctions and structure functions in QCD, 6:1532 
(SLAC-PUB—2580) 
Wave Functions 
Exclusive processes and hadron dynamics at short distances, 
6:1533 (SLAC-PUB—2605) 
Hadron wavefunctions and structure functions in QCD, 6:1532 
(SLAC-PUB—2580) 
HAFNIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
Chemical Vapor Deposition 
Chemical vapor deposition of group IVB, VB, and VIB 
elen.ents; a literature review. Information circular, 6:1061 
(PB—80-112675) 
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HALL GENERATORS 
See MHD GENERATORS 
HALOGENS 
Catalytic Effects 
Dehydrocyclization with an acidic multimetallic catalytic 
composite (Patent), 6:201 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANKEL FUNCTIONS 
See BESSEL FUNCTIONS 
HAPO 
(Hanford Atomic Products Operation.) 
Radioactive Waste Disposal 
Radioactive liquid wastes discharged to ground in the 200 
areas during 1979, 6:303 (RHO-CD—79-34-4Q) 
Radioactive liquid waste discharged to ground in the 200 
Areas during 1977, 6:302 (RHO-CD—34-4Q) 
HARD COAL 
See ANTHRACITE 
HARD SOLDERING 
See BRAZING 
HARTREE-FOCK METHOD 
Reaction theory for a nonlinear dynamics: the S-matrix time- 
dependent Hartree-Fock theory, 6:1605 (LBL— 10688) 
HAWAII 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
Petroleum refineries in the United States and U.S. territories, 
January 1, 1979, 6:189 (DOE/EIA—0111/79) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Water Resources 
Specific problems analysis, technical memorandum 2, phase ii, 
problem screening and documentation of assumptions, region 
20, Hawaii, 6:695 (PB—80-114440) 
HAZARDOUS MATERIALS 
Environmental Impacts 
Impacts of the Resource Conservation and Recovery Act on 
energy supply, 6:872 (ORNL/OIAPA—15) 
Legal Aspects 
Ultimate disposal of hazardous wastes, 6:1341 
United States hazardous waste regulatory program, 6:1342 
Materials Handling 
Hazardous chemical vapor reduction device development. 
Final report, 6:211 (AD-A—079488) 
Solidification 
Behavior of hazardous substances in stabilization and 
solidification processes of industrial wastes, 6:1355 
Waste Disposal 
Enforcement of the Resource Conservation and Recovery Act, 
6:1343 
Hazardous waste legislation and disposal in Australia, 6:1346 
Ultimate disposal of hazardous wastes, 6:1341 
Waste Management 
Impacts of the Resource Conservation and Recovery Act on 
energy supply, 6:8372 (ORNL/OIAPA—15) 
Waste Processing 
Behavior of hazardous substances in stabilization and 
solidification processes of industrial wastes, 6:1355 
HEALTH SERVICES 
Consumer Guides 
People power: what communities are doing to counter 
inflation, 6:861 
HEART 
Blood Flow 
Modeling prosthetic heart valves for numerical analysis of 
blood flow in the heart, 6:1385 
HEAT ENGINES 
See also STIRLING ENGINES 
Osmosis 
Osmo-hydro power heat engine: a progress report, 6:509 
HEAT EXCHANGERS 
See also DIRECT CONTACT HEAT EXCHANGERS 
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HEAT PUMPS 
RADIATORS 


Energy Conservation 
Energy conservation utilizing ceramic heat exchangers, 6:989 
Fabrication 
Technology assessment of ceramic joining applicable to heat 
exchangers, 6:987 (ORNL/TM—7306) 
Fog Cooling 
Internal cooling of heat exchanger tubes (Patent), 6:1212 
Heat Transfer 
Method for the transfer of heat (Patent), 6:1211 
HEAT PIPES 
Bibiiographies 
Heat pipe technology: a bibliography with abstracts. Quarterly 
update, April-June 1980, 6:1175 (TAC-HP—80-002) 
Materials 
Ceramic heat pipe development. Quarterly report, April 1, 
1980-June 30, 1980, 6:1173 (DOE/TIC—11293) 
Research Programs 
Ceramic heat pipe development. Quarterly report, April 1, 
1980-June 30, 1980, 6:1173 (DOE/TIC—11293) 
HEAT PUMPS 


See also AIR SOURCE HEAT PUMPS 
CHEMICAL HEAT PUMPS 
WATER SOURCE HEAT PUMPS 


District heating and cooling with heat pump systems, 6:1004 
Control Systems 
Heat pump wrong operational mode detector and control 
system (Patent), 6:943 
Economics 
Technology impact study of a high efficiency industrial heat 
pump, 6:984 
Energy Conservation 
Technology impact study of a high efficiency industrial heat 
pump, 6:984 
Performance Testing 
System performance of a Stirling engine powered heat 
activated heat pump, 6:949 
Stirling Engines 
Performance of a free-pistor Stirling engine for a heat pump 
application, 6:948 
Technology Assessment 
Technology impact study of a high efficiency industrial heat 
pump, 6:984 
HEAT RECOVERY EQUIPMENT 
Fabrication 
Technology assessment of ceramic joining applicable to heat 
exchangers, 6:987 (ORNL/TM—7306) 
Performance 
Fuel savings through high-effectiveness flue gas recuperation, 
6:992 
HEAT STORAGE 


See also SENSIBLE HEAT STORAGE 
THERMOCHEMICAL HEAT STORAGE 


Thermal energy storage in aquifers: experimental study, 6:818 
Economic Analysis 
Synthesis of research and development in mechanical energy 
storage technologies. Progress report, September 1, 1979- 
May 31, 1980, 6:804 (DOE/ET/26106—T1) 
Research Programs 
ORNL thermal energy storage program overview, 6:814 
(DOE/TIC—11283) 
Technology Assessment 
Synthesis of research and development in mechanical energy 
storage technologies. Progress report, September 1, 1979- 
May 31, 1980, 6:8304 (DOE/ET/26106—T1) 
HEAT TRANSFER 
See also THERMAL CONDUCTION 
Differential Equations 
Existence, computation, and number of solutions of periodic 
parabolic problems, 6:1650 
HEAT TRANSFER FLUIDS 
Corrosive Effects 


Solar Energy Program: protecting solar collector systems from 


corrosion, 6:571 (NP—25154) 
Manufacturers 
Superior heat transfer fluids for solar heating and cooling 
applications. Final report, 21 August 1978-31 December 
1979. Report MRC-DA-953, 6:511 (ALO—35356-2) 


HEATING SYSTEMS 
Life-Cycle Cost 


Mass Transfer 
Mass-transfer characteristics of nitrate-based salt mixtures 
(Heat transfer fluid for solar thermal power systems), 6:483 
(CONF-801055—4) 
Physical Properties 
Superior heat transfer fluids for solar heating and cooling 
applications. Final report, 21 August 1978-31 December 
1979. Report MRC-DA-953, 6:511 (ALO—35356-2) 
Thermodynamic Properties 
Superior heat transfer fluids for solar heating and cooling 
applications. Final report, 21 August 1978-31 December 
1979. Report MRC-DA-953, 6:511 (ALO—35356-2) 


HEAT TRANSMISSION 


See HEAT TRANSFER 


HEATING OILS 


Demetallization 
Catalytic conversion of hydrocarbons (Patent), 6:193 
Denitrification 
Catalytic conversion of hydrocarbons (Patent), 6:193 
Desulfurization 
Catalytic conversion of hydrocarbons (Patent), 6:193 
Exports 
Sales of fuel oil and kerosene in 1976, 6:216 (DOE/EIA— 
0113/76) 
Sales of fuel oil and kerosene in 1978, 6:217 (DOE/EIA— 
0113(78)) 
Flow Rate 
Combination of ethylene polymer, polymer having alkyl side 
chains, and nitrogen containing compound to improve cold 
flow properties of distillate fuel oils (Patent), 6:231 
Hydrogenation 
Catalytic conversion of hydrocarbons (Patent), 6:193 
Imports 
Sales of fuel oil and kerosene in 1976, 6:216 (DOE/EIA— 
0113/76) 
Sales of fuel oil and kerosene in 1978, 6:217 (DOE/EIA— 
0113(78)) 
Inventories 
Retail sales and inventories of fuel oil, 6:220 (DOE/EIA— 
0195) 
Weekly petroleum status report, 6:222 (DOE/EIA—0208) 
Wholesale fuel oil distributors stocks and sales, 6:221 
(DOE/EIA—0197) 
Prices 
Monthly petroleum product price report, 6:214 (DOE/EIA— 
0032) 
Weekly petroleum status report, 6:222 (DOE/EIA—0208) 
Retail Prices 
Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 
Monthly petroleum product price report, 6:214 (DOE/EIA— 
0032) 
Supply and Demand 
Wholesale fuel oil distributors stocks and sales, 6:221 
(DOE/EIA—0197) 
Trade 
Retail sales and inventories of fuel oil, 6:220 (DOE/EIA— 
0195) 
Sales of fuel oil and kerosene in 1976, 6:216 (DOE/EIA— 
0113/76) 
Sales of fuel oil and kerosene in 1978, 6:217 (DOE/EIA— 
0113(78)) 
Wholesale fuel oil distributors stocks and sales, 6:221 
(DOE/EIA—0197) 
Viscosity 
Catalytic conversion of hydrocarbons (Patent), 6:193 
Wholesale Prices 
Monthly petroleum product price report, 6:214 (DOE/EIA— 
0032) 


HEATING SYSTEMS 


See also SOLAR HEATING SYSTEMS 
Energy Efficiency Standards 
Life-cycle cost analysis of major appliances, 6:954 (LBL— 
11338) 
Life-Cycle Cost 
Life-cycle cost analysis of major appliances, 6:954 (LBL— 
11338) 





HEAVY ION ACCELERATORS 
Life-Cycle Cost 


HEAVY ION ACCELERATORS 
Experiment Planning 
Planning for VENUS, 6:1243 (LBL—10688) 
Research 
Rapporteur talk for IAEA fusion meeting, Brussels, 6:1727 
(LBL—11429) 
HEAVY ION REACTIONS 


See also ARGON 40 REACTIONS 
CARBON 12 REACTIONS 
CARBON 13 REACTIONS 
DEEP INELASTIC HEAVY ION REACTIONS 
IRON 56 REACTIONS 
KRYPTON 84 REACTIONS 
KRYPTON 8 REACTIONS 
LITHIUM 6 REACTIONS 
NEON 20 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
XENON 136 REACTIONS 


Breakup Reactions 
High energy nuclear collisions in the few GeV/nucleon region: 
projectile and target fragmentation, 6:1556 (LBL—11102) 
Computerized Simulation 
Dynamical simulation of heavy-ion collisions, 6:1609 (LBL— 
10688) 
Deep Inelastic Scattering 
Influence of nuclear-trajectory variations on atomic-excitation 
probabilities, 6:1456 
Differential Cross Sections 
Geometrical aspects of relativistic nuclear collisions, 6:1616 
Fission 
New results on the spectroscopy and dynamics of fission, 
6:1598 (DOE/ER/01388—452) 
Inelastic Scattering 
New results on the spectroscopy and dynamics of fission, 
6:1598 (DOE/ER/01388—452) 
One-sided flux of fermions, 6:1607 (LBL—10688) 
Nuclear Fireball Model 
Geometrical aspects of relativistic nuclear collisions, 6:1616 
Nuclear Reaction Kinetics 
Model calculation for mass dispersion in a fermion gas, 6:1608 
(LBL— 10688) 
Scaling phenomenon in relativistic nucleus-nucleus collisions, 
6:1612 (LBL—10688) 
Particle Production 
Low energy pions and density evolution in relativistic nuclear 
collisions, 6:1613 (LBL—10688) 
Pion production in nucleus-nucleus collisions below a few 
GeV/nucleon: past, present and future, 6:1578 (LBL—10899) 
Pions in the statistical picture of high-energy heavy-ion 
collisions, 6:1615 (LBL—10688) 
Precompound-Nucleus Emission 
Nucleon emission from a localized excited zone in heavy ion 
reactions, 6:1611 (LBL—10688) 
Quasi-Fission 
Fragment spin orientation in the deep-inelastic reaction ‘Ho 
+ '®Ho from anisotropy measurements of continuum y-rays 
(8.5 MeV/A), 6:1588 (LBL—10688) 
Research Programs 
Investigations of nuclear structure and nuclear reactions 
induced by complex projectiles. Technical progress report, 
November 1, 1979-October 31, 1980 (Dept. of Chemistry, 
Washington Univ., St. Louis), 6:1582 (DOE/ER/04052—T1) 
Nuclear chemistry progress report, September 1, 1979-August 
31, 1980, 6:1583 (DOE/ER/70035—3) 
HEAVY NUCLEI 
Energy Levels 
Application of the shell model to nuclear spectroscopy, 6:1620 
(DOE/TIC—11287) 
HEAVY WATER 
Neutron Diffraction 
Inelasticity correction for heavy water, 6:1451 
Production 
Process for the preparation of ammonia and heavy water 
(Patent), 4:393 
Structure Factors 
Inelasticity correction for heavy water, 6:1451 
HEAVY WATER COOLANT 
See HEAVY WATER 
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HEISENBERG PICTURE 
Variational Methods 
Variational principles for particles and fields in Heisenberg 
matrix mechanics, 6:1643 
HEISENBERG REPRESENTATION 
See HEISENBERG PICTURE 
HELIOSTATS 
Solar Tracking 
Heliostat guidance (Patent), 6:567 
HELIUM 
Equations of State 
High-density equation of state for helium and its application to 
bubbles in solids, 6:1623 (UWFDM—350) 
Ion-Atom Collisions 
Unexpected charge-state dependence of K x rays produced in 
gaseous targets by S/sup +q/ and Ti/sup +q/ ions, 6:1460 
HELIUM 3 
Alpha Reactions 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(V ol. 15)(Pt.F)) 
Deuteron Reactions 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(V ol. 15)(Pt.F)) 
Helium 3 Reactions 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(V ol. 15)(Pt.F)) 
Proton Reactions 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(V ol.15)(Pt.F)) 
Triton Reactions 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(V ol. 15)(Pt.F)) 
HELIUM 3 REACTIONS 
Differential Cross Sections 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(V ol.15)(Pt.F)) 
Elastic Scattering 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(V ol. 15)(Pt.F)) 
HELIUM 3 TARGET 
Electron Reactions 
Nuclear high-momentum components and y scaling in electron 
scattering, 6:1546 
HELIUM 4 
See also HELIUM II 
Alpha Reactions 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(V ol. 15)(Pt.F)) 
Deuteron Reactions 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
$0400(V ol.15)(Pt.F)) 
Helium 3 Reactions 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(V ol. 15)(Pt.F)) 
Nuclear Structure 
Nuclear momentum distribution and relativistic heavy-ion 
reactions, 6:1552 (LBL—10688) 
Proton Reactions 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(V ol. 15)(Pt.F)) 
Triton Reactions 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(Vol.15)(Pt.F)) 
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HELIUM II 
Convection 
Convection in dilute solutions of *He in superfluid *He, 6:1466 
Dispersions 
Observations of homogeneous phase separation in liquid *He- 
*He mixtures, 6:1465 
Quenching 
Observations of homogeneous phase separation in liquid *He- 
*He mixtures, 6:1465 
Thermal Conductivity 
Convection in dilute solutions of *He in superfluid *He, 6:1466 
HELIUM-NEON LASERS 
Amplitudes 
Synchronous amplitude modulation of a multimode ring laser, 
6:1197 (AD—845184) 
Modulation 
Synchronous amplitude modulation of a multimode ring laser, 
6:1197 (AD—845184) 
HEMIC DISEASES 
See also LEUKEMIA 
Antibodies 
Platelet antibody in idiopathic thrombocytopenic purpura and 
other thrombocytopenias, 6:1383 
HEMICELLULOSE 
Hydrolysis 
Integrated approach to the conversion of lignocellulose from 
wood into useful chemicals. Interim report of progress, 
January 1, 1980-June 30, 1980, 6:463 
HEPTANE 
Chemical Reactions 
Dehydrocyclization with an acidic multimetallic catalytic 
composite (Patent), 6:201 
HEWLETT-PACKARD COMPUTERS 
See HP COMPUTERS 
HEXANE 
Chemical Reactions 
Dehydrocyclization with an acidic multimetallic catalytic 
composite (Patent), 6:201 
HEXANOLS 
Toxicity 
Toxicity of chemical compounds used for enhanced oil 
recovery. Final report, 6:1410 (DOE/BC/10014—5) 
HIGGS MODEL 
SU-2 Groups 
Origin of Higgs fields, 6:1537 
Symmetry Breaking 
Extrema of SU(n) Higgs potentials and symmetry-breaking 
pattern, 6:1516 
HIGH BTU GAS 
Lurgi Slagging Process 
Process for the manufacture of fuel gas (Patent), 6:78 
Production 
Process for the manufacture of fuel gas (Patent), 6:78 
Producing pure gas of high calorific value from gasification of 
solid fuel (Patent), 6:77 
Purification 
Process for the manufacture of fuel gas (Patent), 6:78 
Producing pure gas of high calorific value from gasification of 
solid fuel (Patent), 6:77 
Synthesis 
Noncatalytic fluidized-bed hydroconversion of biomass to 
substitute natural gas, 6:386 
Ruthenium catalysts improve methanation, 6:80 
HIGH ENERGY PHYSICS 
Research Programs 
High energy physics at Tufts University. Progress report, 
6:1468 (DOE/ER/03023—25) 
Technical progress report of the Indiana University High 
Energy Physics Group, December 1, 1979-November 30, 
1980 (12/1/79-11/30/80), 6:1467 (DOE/ER/02009— 139) 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH PERFORMANCE DEMONSTRATION EXPERIMENT 
See MHD GENERATOR AEDC 
HIGH-FREQUENCY HEATING 
See also ICR HEATING 


HOT-DRY-ROCK SYSTEMS 
Economic Analysis 


Hybrid Resonance 
Lower hybrid heating associated with mode conversion on the 
Wisconsin toroidal octupole, 6:1652 (DOE/ET/53051—10) 
Plasma Waves 
Vortex formation during radio frequency heating of plasma, 
6:1655 
Vortices 
Vortex formation during radio frequency heating of plasma, 
6:1655 
HIGH-LEVEL RADIOACTIVE WASTES 
Chemical Composition 
Inventory of calcined waste stored at the ICPP as of 
September 1979, 6:291 (ENICO— 1044) 
Inventories 
Inventory of calcined waste stored at the ICPP as of 
September 1979, 6:291 (ENICO—1044) 
HIGH-TEMPERATURE FUEL CELLS 
Solid Electrolytes 
Electrical properties of lanthanum chromite based ceramics in 
hydrogen and oxidizing atmospheres at high temperatures. 
Second quarterly report, January-March 1980, 6:929 
(DOE/ET/15415—T1) 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGHWAYS 
See ROADS 
HOG FUEL 
See WOOD WASTES 
HOISTS 
Cables 
Application of internal friction nondestructive evaluation 
technique for wire ropes used in mining operations, 6:146 
(FE—3198-1) 
HOLMIUM 
Pion Reactions 
Total pion cross section measurements. Annual progress 
report, January 1, 1979-December 31, 1979, 6:1478 
(DOE/ER/71001—8) 
HOLMIUM 165 TARGET 
Heavy Ion Reactions 
Fragment spin orientation in the deep-inelastic reaction '® Ho 
+ '®Ho from anisotropy measurements of continuum -rays 
(8.5 MeV/A), 6:1588 (LBL— 10688) 
Iron 56 Reactions 
Charge and mass exchange in **Fe-induced reactions (465 
MeV), 6:1589 (LBL— 10688) 
Neon 20 Reactions 
Product mass and charge distributions in the interaction of 
relativistic heavy ions with the rare earth, 6:1586 
(DOE/ER/70035—3) 
HONEYWELL COMPUTERS 
Data Transmission 
Software for communication between a Hewlett Packard 9825 
process control computer and a Honeywell 66/60 time 
sharing computer, 6:1778 (GEPP-TIS—534) 
HOPPERS 
Cooling 
Cooling means for a water-filled ash hopper (Patent), 6:1224 
HOT CELLS 
Remote Handling Equipment 
Radioactive source manipulator and stowage device, 6:1184 
Ventilation Systems 
Fire protection countermeasures for containment ventilation 
systems, 6:1182 (UCRL—84979) 
HOT GAS CLEANUP 
Process for removing nitrogen oxides from gas by ammonia 
(Patent), 6:119 
Fluidized Bed 
Feasibility of utilizing a rotating fluidized bed for the removal 
of sulfur from hot gases. Progress report, 6:116 (BNL— 
$1253) 
HOT-DRY-ROCK SYSTEMS 
Economic Analysis 
Use of weighted brines in recovery of geothermal energy from 
hot, dry rock, 6:666 





HOT-DRY-ROCK SYSTEMS 
Hydraulic Fracturing 


Hydraulic Fracturing 

Use of weighted brines in recovery of geothermal energy from 

hot, dry rock, 6:666 
HOTELS 
Solar Water Heating 

Solar hot water system installed at Day's Lodge, Atlanta, 
Georgia, 6:539 (DOE/NASA/CR—161559) 

Solar hot water system installed at Days Inn Motel, 
Jacksonville, Florida, 6:540 (DOE/NASA/CR—161560) 

Solar hot water system installed at Days Inn Motel, Dallas, 
Texas (Valley View), 6:543 (DOE/NASA/CR—161570) 

Solar hot water system installed at Days Inn Motel, Savannah, 
Georgia, 6:541 (DOE/NASA/CR—161561) 

HOUSES 
Consumer Guides 

People power: what communities are doing to counter 

inflation, 6:861 
Energy Budgets 

Energy budgets and masonry houses: a preliminary analysis of 
the comparative energy performance of masonry and wood- 
frame houses, 6:953 (LBL—10440) 

Energy Efficiency 
Analysis of single-family-dwelling thermal performance, 6:958 
Energy Efficiency Standards 

Energy budgets and masonry houses: a preliminary analysis of 
the comparative energy performance of masonry and wood- 
frame houses, 6:953 (LBL—10440) 

Evaporative Cooling 

Review of two stage, indirect, and regenerative evaporative 

cooling techniques, 6:524 (PUB--355) 
Solar Air Conditioning 

Performance evaluation of a state-of-the-art solar air-heating 
system with auxiliary heat pump. Final report, 1 October 
1978-30 September 1979, 6:514 (DOE/CS/30122—4) 

Solar Space Heating 

Performance evaluation of a state-of-the-art solar air-heating 
system with auxiliary heat pump. Final report, 1 October 
1978-30 September 1979, 6:514 (DOE/CS/30122—4) 

Review of two stage, indirect, and regenerative evaporative 
cooling techniques, 6:524 (PUB—355) 

Solar energy system performance evaluation, design 
construction, Bigfork, Montana, October 1979-April 1980, 
6:528 (SOLAR/1029—80/14) 

Solar Water Heating 

Performance evaluation of a state-of-the-art solar air-heating 
system with auxiliary heat pump. Final report, 1 October 
1978-30 September 1979, 6:514 (DOE/CS/30122—4) 

Solar energy system performance evaluation, design 
construction, Bigfork, Montana, October 1979-April 1980, 
6:528 (SOLAR/1029—80/14) 

HP COMPUTERS 
Data Transmission 

Software for communication between a Hewlett Packard 9825 
process ccntrol computer and a Honeywell 66/60 time 
sharing computer, 6:1778 (GEPP-TIS—534) 

HPDE 
See MHD GENERATOR AEDC 
HTGR TYPE REACTORS 
Commercialization 

HTGR Lead Project Identification Plan, 6:758 

(DOE/SF/02034—T8) 
Coolant Cleanup Systems 

Secondary helium system piping and helium purification for 

the HTGR-R and NHSDR, 6:777 (DOE/SF/02034—T1) 
Cooling Towers 

2000Mw(t) HTGR-GT power cycle cooling system 

alternatives, 6:759 (DOE/SF/02034—T9) 
Economics 

Utility/user perspective on HTGR-reformer plant 

configuration, 6:778 (DOE/SF/02034—T4) 
Feasibility Studies 

Utility/user perspective on HTGR-reformer plant 

configuration, 6:778 (DOE/SF/02034—T4) 
Fuel Elements 

GCRA review and appraisal of fuel material development 

programs, 6:757 (DOE/SF/02034—T3) 
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Reactor Control Systems 
Pebble bed reactor fiscal year 1980: review summary report, 
6:760 (GA-A—15956) 
Reactor Cores 
Pebble bed reactor fiscal year 1980: review summary report, 
6:760 (GA-A—15956) 
Review and comment on HTGR reactor internal structures 
program, 6:756 (DOE/SF/02034—T2) 
Reactor Internals 
Review and comment on HTGR reactor internal structures 
program, 6:756 (DOE/SF/02034—T2) 
Reactor Maintenance 
Pebble bed reactor fiscal year 1980: review summary report, 
6:760 (GA-A—15956) 
Reactor Operation 
Pebble bed reactor fiscal year 1980: review summary report, 
6:760 (GA-A—15956) 
Reactor Safety 
Pebble bed reactor fiscal year 1980: review summary report, 
6:760 (GA-A—15956) 
Secondary Coolant Circuits 
Secondary helium system piping and helium purification for 
the HTGR-R and NHSDR, 6:777 (DOE/SF/02034—T1) 
Site Selection 
Implications for the HTGR from the proposed rulemaking on 
nuclear power reactor siting, 6:772 (DOE/SF/02034—TS) 
HUMAN POPULATIONS 
Genetics 
Progress report on research on human genetics in Iceland, 
6:1380 (DOE/EV/03214—T2) 
Radiation Doses 
Radon-222 in potable water supplies in Maine: the geology, 
hydrology, physics and health effects. Completion report, 
6:1357 (PB—80-1 16304) 
HUNGARY 
Energy Consumption 
Energy supplies in Eastern Europe: a statistical compilation; a 
reference aid, 6:867 (NTISUB/E/280—015) 
Energy Supplies 
Energy supplies in Eastern Europe: a statistical compilation; a 
reference aid, 6:867 (NTISUB/E/280—015) 
HVAC SYSTEMS 
Inventories 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Maps 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
Ownership 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
HVDC SYSTEMS 
Inventories 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Maps 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
Ownership 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
HYBRID ELECTRIC-POWERED VEHICLES 
Aerodynamics 
Aerodynamic design of electric and hybrid vehicles: a 
guidebook, 6:1029 (JPL-PUB—80-91) 
Design 
Aerodynamic design of electric and hybrid vehicles: a 
guidebook, 6:1029 (JPL-PUB—80-91) 
Electromagnetic augmentation of internal combustion engines 
(Patent), 6:1047 
Diesel Engines 
Development of a hybrid electric vehicle using high-efficiency 
disc motors, 6:1048 
Electric Batteries 
Development of a hybrid electric vehicle using high-efficiency 
disc motors, 6:1048 
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Technology Assessment 

1978 state of the art of in-use electric and bybrid vehicles, 
6:1040 

Assessment of the status of fuel cell/battery vehicle power 
systems, 6:1027 (BNL—51210) 

HYBRID REACTORS 
Breeding Blankets 

Gas-cooled blanket for the Tandem Mirror Hybrid Reactor, 
6:1705 (GA-A—16116) 

Safety evaluation of hybrid blanket concepts, 6:1723 (GA-A— 
16101) 

Comparative Evaluations 

Fusion-fission hybrid as an alternative to the fast breeder 

reactor, 6:1696 (LA—8503-MS) 
Fuel Cycle 

Fusion-fission hybrid as an alternative to the fast breeder 

reactor, 6:1696 (LA—8503-MS) 
Hydraulics 

Thermal-hydraulics design comparisons for the tandem mirror 

hybrid reactor blanket, 6:1714 (GA-A—16069) 
Thermodynamics 
Thermal-hydraulics design comparisons for the tandem mirror 
hybrid reactor blanket, 6:1714 (GA-A—16069) 
HYDRAULIC EQUIPMENT 
Design 
Variable orifice sleeve valve hydraulic jar tool (Patent), 6:1194 
Drilling Fluids 
Drill fluid powered hydraulic system (Patent), 6:1192 
HYDRAULIC FRACTURING 
Mathematical Models 

Use of pressure transient analysis in modeling the hydraulic 

fracturing process, 6:665 (LBL—11236) 
Research Programs 

Western gas sands project. Status report, 1 July-31 July, 1980, 

6:239 (DOE/BC/10003—14) 
HYDRAZINE 
Toxicity 
Toxicity of chemical compounds used for enhanced oil 
recovery. Final report, 6:1410 (DOE/BC/10014—5) 
HYDROCARBON LOGGING 
See GAS METERS 
WELL LOGGING 
HYDROCARBONS 
See also ALKANES 
ALKENES 
BENZENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
POLYENES 
STYRENE 
TOLUENE 
XYLENES 
Aerosol Monitoring 

An investigation of potential markets for an instrument for 
measuring non-methane hydrocarbons in ambient air by a 
eryogenic technique, 6:1312 (PB—80-118557) 

Air Pollution Control 

EPA-Peugeot light duty diesel correlation program (1978). 
Correlation program report. Technical report, 6:1019 (PB— 
80-113798) 

Light-duty diesel gaseous emissions measurement - comparison 
of dilution tunnel test results to certification cell test results, 
6:1021 (PB—80-115991) 

Catalytic Cracking 

Catalytic process for preparing olefins by hydrocarbon 

pyrolysis (Patent), 6:202 
Catalytic Reforming 

Method of using catalysts for reforming or isomerizing 

hydrocarbons (Patent), 6:1107 
Chemical Reactions 

Dehydrocyclization with an acidic multimetallic catalytic 

composite (Patent), 6:201 
Coking 

Industrial application fluidized bed combustion: indirect fired 
process heaters. Final program report, 6:1232 
(DOE/ET/10379—T3) 

Dehydrogenation 

Hydrocarbon dehydrogenation with a multimetallic catalytic 

composite (Patent), 6:204 


Desulfurization 
Hydrodesulfurization of hydrocarbon oils with a catalyst 
containing arsenic (Patent), 6:203 
Monitoring 
Mobile Ambient Air Monitor, 6:1319 (RFP—3010) 
Production 
Process for producing hydrocarbons (Patent), 6:378 
Refining 
Process for recovering a premium oil from a slurry produced 
by high temperature hydrogenation of a solid, 
hydrocarbonaceous fuel (Patent), 6:22 
Synthesis 
Production of liquid hydrocarbons by wood hydrogenation, 


HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDROELECTRIC POWER 
Energy Consumption 

Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 

State Energy Data Report: statistical tables and technical 
documentation, 1960 through 1978, 6:951 (DOE/EIA— 
0214(78)) 

Marketing 
Annual report, 1979, 6:397 (DOE/TIC—11212) 
Power Generation 

Monthly energy review: executive summary, 6:933 

(DOE/EIA—0035(EX)) 
HYDROELECTRIC POWER PLANTS 
Power Generation 
Hybrid hydrostatic-pneumatic power generation system 
(Patent), 6:398 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID 
Molecule-Molecule Collisions 

Cross-correlation trajectory study of V—V energy transfer in 

HF—HF and DF—DF, 6:1457 
HYDROGEN 
Alpha Reactions 

Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(V ol. 15)(Pt.F)) 

Atom-Atom Collisions 

Cross section measurements using a Cs vapor target of novel 

design (1000 eV), 6:1459 
Bibliographies 

Hydrogen energy: a bibliography with abstracts (503 citations), 
6:362 (TAC-H—80-001) 

Liquefied Gaseous Fuels Safety and Environmental Control 
Assessment Program: second status report, 6:212 
(DOE/EV—0085(Vol.1)) 

Chemical Reactions 

Catalytic conversion of oxygenated compounds to low 
molecular weight olefins. Progress report for the period 
March 1, 1980 to August 31, 1980, 6:379 (DOE/PC/04717— 
5) 

Improved treatment of threshold contributions in variational 
transition-state theory, 6:1137 

Collisions 

Relaxation of He vibrational motion by wall collisions, 6:1445 

(UCRL—85012) 
Deuteron Reactions 

Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(Vol.15)(Pt.F)) 

Gauge Invariance 

Separability of center of mass and relative motion of hydrogen 
in very strong magnetic fields, 6:1447 (DOE/ER/01545— 
284) 


Health Hazards 
Liquefied Gaseous Fuels Safety and Environmental Control 
Assessment Program: second status report, 6:212 
(DOE/EV—0085(Vol.1)) 





HYDROGEN 
Helium 3 Reactions 


Helium 3 Reactions 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(V ol. 15)(Pt.F)) 
Pollution Abatement 
Liquefied Gaseous Fuels Safety and Environmental Control 
Assessment Program: second status report, 6:213 
(DOE/EV—0085(Vol.3)) 
Proton Reactions 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(V ol. 15)(Pt.F)) 
Quantum Mechanics 
Separability of center of mass and relative motion of hydrogen 
in very strong magnetic fields, 6:1447 (DOE/ER/01545— 
284) 


Safety 
Liquefied Gaseous Fuels Safety and Environmental Control 
Assessment Program: second status report, 6:213 
(DOE/EV—0085(Vol.3)) 
Triton Reactions 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(V ol. 15)(Pt.F)) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN IONS 


See also HYDROGEN IONS 1 MINUS 
HYDROGEN IONS | PLUS 


Backscattering 
Formation of H~ and D™ ions by particle backscattering from 
alkali/transition metal complexes, 6:1720 (UCRL—85015) 
Isotopic Exchange 
Retention, isotope exchange, and thermal release of hydrogen 
in low z materials, 6:1746 (SAND—80-1745C) 
HYDROGEN IONS 1 MINUS 
Ion-Atom Collisions 
Cross section measurements using a Cs vapor target of novel 
design (1000 eV), 6:1459 
HYDROGEN IONS 1 PLUS 
Ton-Atom Collisions 
Cross section measurements using a Cs vapor target of novel 
design (1000 eV), 6:1459 
HYDROGEN ISOTOPES 
Laser Isotope Separation 
Laser-induced separation of hydrogen isotopes in the liquid 
phase (Patent), 6:1143 
HYDROGEN PEROXIDE 
Ignition 
Self-igniting fuels. Exploratory work with hydrogen peroxide 
as an oxidant, 6:1169 (AD—896017) 
HYDROGEN PRODUCTION 
See also PARTIAL OXIDATION PROCESSES 
STEAM REFORMER PROCESSES 
Coal Gasification 
Dry coke quenching process (Patent), 6:375 
Electrolysis 
Advanced synfuel production fusion, 6:366 
High efficiency alkaline electrolysis technology, 6:364 
HYFIRE: a tokamak-high-temperature electrolysis system, 
6:1692 (BNL—28315) 
Laboratory model and electrolyzer development for the sulfur 
cycle hydrogen production process, 6:365 
Partial Oxidation Processes 
Catalyst and process development for the Hz preparation from 
future fuel cell feedstocks. Quarterly progress report, 
October 1, 1978-December 31, 1978, 6:369 
(DOE/ET/15383—3) 
Photochemical Reactions 
Method and apparatus for producing hydrogen using solar 
energy (Patent), 6:374 
Photoelectrolysis 
Method of and apparatus for producing hydrogen and oxygen 
by photoelectrically-induced electrolysis (Patent), 6:363 


ERA Vol. 6, No. 1/ 110S 


Research Programs 

Catalyst and process development for the Hz preparation from 
future fuel cell feedstocks. Quarterly progress report, 
October 1, 1978-December 31, 1978, 6:369 
(DOE/ET/15383—3) 

Catalyst and process development for hydrogen preparation 
from future fuel cell feedstocks. Quarterly progress report, 
October 1, 1979-December 31, 1979, 6:370 
(DOE/ET/15383—15) 

Catalyst and process development for hydrogen preparation 
from future fuel cell feedstocks. Quarterly progress report, 
January 1, 1980-March 31, 1980, 6:371 (DOE/ET/15383— 
18) 

Catalyst and process development for hydrogen preparation 
from future fuel cell feedstocks. Quarterly report, April 1- 
June 30, 1980, 6:372 (DOE/ET/15383—22) 

Steam Reformer Processes 

Catalyst and process development for the Hz preparation from 
future fuel cell feedstocks. Quarterly progress report, 
October 1, 1978-December 31, 1978, 6:369 
(DOE/ET/15383—3) 

CO/H:2 production using fusion reactor heat, 6:373 

Thermochemical Processes 

Development of a sulfur-iodine thermochemical water-splitting 
cycle for hydrogen production, 6:368 

Studies on thermochemical water-splitting cycles, 6:367 

HYDROGEN STORAGE 
See also TANKS 
Hydrides 
Hydrogen supply method (Patent), 6:376 
Hydrogen Fuels 
Survey of liquid hydrogen container technology for highway 
vehicle fuel system applications, 6:377 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES 
Adsorption 

Sorption of H2S on spent shale in packed beds, 6:254 

(DOE/LC/10020—T4) 
HYDROLOGY 
Mathematical Models 
Energy development and water options in the Yellowstone 
River Basin, 6:1361 (ANL/EES-TM—102) 
HYDROXYBENZENE 
See PHENOL 
HYDROXYL RADICALS 
Chemical Radiation Effects 
Reaction of OH with pyridine. Pulse-radiolytic and product- 
analysis studies (Electron beams), 6:1157 
Chemical Reactions 
Reaction of OH with pyridine. Pulse-radiolytic and product- 
analysis studies (Electron beams), 6:1157 
HYLIFE CONVERTER 
Mechanical Structures 
Inertial confinement fusion research and development studies. 
Final report, October 1979-August 1980, 6:1732 (UCRL— 
15292) 
Stresses 
Inertial confinement fusion research and development studies. 
Final report, October 1979-August 1980, 6:1732 (UCRL— 
15292) 
HYPERFRAGMENTS 
See HYPERNUCLEI 
HYPERNUCLEI 
Binding Energy 
Hypertriton as a test of theoretical hyperon-nucleon potentials. 
II, 6:1513 
Isotope Production 
Hypernuclear physics with pions (PWA, DWIA, EIK), 6:1617 
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I-BEAM TYPE REACTORS 
Ion Sources 
Diagnostics program for a magnetically insulated ion diode for 
inertial confinement fusion, 6:1736 
Research Programs 
Final report of NRL research in support of the DOE charged- 
particle inertial-confinement-fusion program for FY 77-78, 
6:1728 (NRL-MR—4237) 
ICELAND 
Demography 
Progress report on research on human genetics in Iceland, 
6:1380 (DOE/EV/03214—T2) 
ICES 
District Heating 
District heating and cooling with heat pump systems, 6:1004 
Energy Conservation 
Office complex analyzed for application of integrated 
community energy systems, 6:964 
Institutional Factors 
Institutional issues for community energy systems, 6:859 
Solar Energy 
Role of external energy supply in the design optimization of 
solar energy districts, 6:505 
Systems Analysis 
Role of external energy supply in the design optimization of 
solar energy districts, 6:505 
ICR HEATING 
Analytical Solution 
Ion cyclotron heating of plasmas with two-ion components, 
6:1653 (PPPL—1713) 
Mathematical Models 
Wave heating models for ion-cyclotron heating in EBT-S, 
6:1651 (DOE/ER/53092—T2) 
IDAHO 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
Principal electvic facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
IDAHO CHEMICAL PROCESSING PLANT 
Inventories 
Inventory of calcined waste stored at the ICPP as of 
September 1979, 6:291 (ENICO—1044) 
Radioactive Waste Processing 
Calcination of sodium-bearing waste using non-radioactive 
additives, 6:280 (ENICO—1043) 
Radioactive Waste Storage 
Inventory of calcined waste stored at the ICPP as of 
September 1979, 6:291 (ENICO—1044) 
IDENTIFICATION SYSTEMS 
Design 
Electronic identification. Progress report, October 1, 1978- 
September 30, 1979 (Livestock), 6:1394 (LA—8315-PR) 
IGT WASTE PROCESS 
See BIOGAS PROCESS 
ILLINOIS 
See also CHICAGO 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/ 1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Energy Management 
Petroleum shortage response program for state of Illinois. 
Phase I: 30-day actions, 6:229 (PB—80-114663) 


INCINERATORS 
Flue Gas 


Waste Disposal Acts 
Special waste disposal: Illinois style, 6:847 
ILLITE 
Physical Properties 
Geotechnical properties of sediments from North Pacific and 
Northern Bermuda Rise, 6:309 (SAND—80-2035C) 
Tensile Properties 
Geotechnical properties of sediments from North Pacific and 
Northern Bermuda Rise, 6:309 (SAND—80-2035C) 
IMAGE PROCESSING 
Algorithms ; 
MENT: a maximum entropy algorithm for reconstructing a 
source from projection data, 6:1791 
IMIDES 
Thermodynamic Properties 
Thermochemistry of trans-diimide and 1,1-diazene. Ab initio 
studies, 6:1145 
IMINES 
Chemical Reactions 
Reactions of imines with (u-H)2Oss(CO):0. Competitive 
addition and abstraction of hydrogen atoms to and from an 
iminyl group, 6:1140 
Reactons of a,8-unsaturated imines with (1-H)2Os3(CO)0 
including the dehydrogenation of an isopropyl group, 6:1141 
Crystal Structure 
Reactions of imines with (u-H)2Oss(CO):0. Competitive 
addition and abstraction of hydrogen atoms to and from an 
iminyl group, 6:1140 
Reactons of a,B-unsaturated imines with (u-H)2Oss(CO);0 
including the dehydrogenation of an isopropyl group, 6:1141 
Molecular Structure 
Reactions of imines with (4-H)2Oss(CO):0. Competitive 
addition and abstraction of hydrogen atoms to and from an 
iminyl group, 6:1140 
Reactons of a,8-unsaturated imines with (u-H)2Os3(CO)i0 
including the dehydrogenation of an isopropyl group, 6:1141 
IMMUNE REACTIONS 
Dose-Response Relationships 
Benzene inhalation effects upon tetanus antitoxin. Responses 
and leukemogenesis in mice, 6:1413 (BNL—28428) 
IMMUNITY 
Pathological Changes 
Benzene inhalation effects upon tetanus antitoxin. Responses 
and leukemogenesis in mice, 6:1413 (BNL—28428) 
IMMUNOGLOBULINS 
Bioassay 
Platelet antibody in idiopathic thrombocytopenic purpura and 
other thrombocytopenias, 6:1383 
Delayed Radiation Effects 
Determination of antibody to Streptococcus mutans from 
radiation-induced xerostomia patients. Agglutination activity 
against cariogenic microorganisms, active immunoglobulin 
classes, and post-irradiation caries activity in cancer patients. 
Final report 15 jul 77-14 apr 79, 6:1401 (PB—80-120991) 
IMMUNOSUPPRESSION 
Age Dependence 
Regulation of hamster splenocyte reactivity to concanavalin A 
during pregnancy, 6:1377 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPINGEMENT 
Biological Effects 
Production, mortality, and power plant entrainment of larval 
yellow perch in Western Lake Erie. Final report, 1975-78, 
6:722 (PB—80-113855) 
IMPURITIES 
Transport Theory 
Impurity transport during neutral beam injection in the ISX-B 
tokamak, 6:1666 (ORNL-TM—7472) 
Trapping 
Impurity ions in a rotating tokamak, 6:1675 (PPPL—1710) 
INCINERATORS 
Flue Gas 
Incineration plant (Patent), 6:1225 
INCLUSION COMPLEXES 
See CLATHRATES 





INCONEL 690 
Flue Gas 


INCONEL 690 
Corrosion Resistance 
Interactions between candidate melter electrode materals and 
defense waste glass melts, 6:287 (RHO-SA—173) 
INCONEL 82 
Tensile Properties 
Elevated-temperature tensile behavior of ERNiCr-3 weld 
metal, 6:771 
INDEPENDENT-PARTICLE MODEL 
See SINGLE-PARTICLE MODEL 
INDIAN RESERVATIONS 
Coal Deposits 
Draft environmental impact statement. Proposed strip coal 
mine on Ute Mountain Ute Tribal lands, San Juan County, 
New Mexico, 6:128 (DES—80/60(Draft)) 
Environmental Impacts 
Draft environmental impact statement. Proposed strip coal 
mine on Ute Mountain Ute Tribal lands, San Juan County, 
New Mexico, 6:128 (DES—80/60(Draft)) 
INDIANA 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
National electric rate book: Indiana, 6:714 (DOE/EIA— 
0198(79)IN) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
INDIUM OXIDES 
Deposition 
Completion of a prototype installation for in-line coating by 
the Pyrosol process for the realization of selective glazings. 
Final report, 6:553 (EUR—6806-FR) 
Glazes 
Technico-economic study of selective glazings by deposition 
coating of a transparent conductor for thermal insulation of 
a building, 6:1098 (EUR—6804-FR) 
INDIUM SELENIDES 
Spray Coating 
Low-cost process for p-n junction-type solar cell fabrication. 
Quarterly report 4, 30 May-1 September 1980, 6:424 
(SERI/PR—8104-4-T2) 
INDOLES 
Biochemistry 
Comments upon the biophysical science presented at the 
Strasbourg Photobiology Congress (Indolephotobiology), 
6:1375 (DOE/TIC—11274) 
Biophysics 
Comments upon the biophysical science presented at the 
Strasbourg Photobiology Congress (Indolephotobiology), 
6:1375 (DOE/TIC—11274) 
Photochemical Reactions 
Comments upon the biophysical science presented at the 
Strasbourg Photobiology Congress (Indolephotobiology), 
6:1375 (DOE/TIC—11274) 
INDUCTORS 
See SOLENOIDS 
INDUSTRIAL PLANTS 
See also COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
COKING PLANTS 
FOUNDRIES 
OIL SHALE PROCESSING PLANTS 
WASTE PROCESSING PLANTS 
Coal Gasification 
Coal gasification: pioneering in aluminum, 6:92 
Industrial fuel gas: recent developments, 6:93 
On-site production and utilization of low Btu gas, 6:91 
Design 
Preliminary definition and characterization of a solar industrial 
process heat technology and manufacturing plant for the 
year 2000, 6:551 (DOE/EV—0100) 
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Energy Conservation 
Energy conservation in an optimized electrochemical process, 
6:982 
Energy Supplies 
Coal gasification: pioneering in aluminum, 6:92 
Industrial fuel gas: recent developments, 6:93 
On-site production and utilization of low Btu gas, 6:91 
Solar Process Heat 
Preliminary definition and characterization of a solar industrial 
process heat technology and manufacturing plant for the 
year 2000, 6:551 (DOE/EV—0100) 
Solar production of industrial process steam, 6:538 
Solar production of intermediate temperature process heat. 
Phase I design. Final report (For sugarcane processing plant 
in Hawaii), 6:503 (DOE/CS/30311—T1) 
Total Energy Systems 
Distributed microcomputer-based control system for a large 
scale solar total energy system, 6:537 
Solar production of intermediate temperature process heat. 
Phase I design. Final report (For sugarcane processing plant 
in Hawaii), 6:503 (DOE/CS/30311—T1) 
Waste Heat Utilization 
Applications of thermal energy storage to waste heat recovery 
in the food processing industry, 6:990 
Industrial applications of warm water, 6:991 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRIAL WASTES 
Energy Recovery 
Financial assistance for energy recovery from industrial waste: 
wood, paper, and food processing. Environmental 
assessment, 6:986 (DOE/EA--0124) 
Pyrolysis 
Conversion of atactic polypropylene waste to fuel oil, 6:999 
Recycling 
Experimental processing of salt slags from an aluminum dross 
furnace, 6:995 (BM-RI—8446) 
Waste Disposal 
Treatment and disposal of industrial wastes in the Federal 
Republic of Germany, 6:1345 
INDUSTRY 
See also CEMENT INDUSTRY 
COAL INDUSTRY 
ELECTRIC POWER INDUSTRY 
FOOD INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTRY 
SYNTHETIC FUELS INDUSTRY 
TEXTILE INDUSTRY 
WOOD PRODUCTS INDUSTRY 
Electric Power 
National electric rate book: Indiana, 6:714 (DOE/EIA— 
0198(79)IN) 
National electric rate book: Alabama, 6:709 (DOE/EIA—0155) 
National electric rate book: Kentucky, 6:706 (DOE/EIA— 
0152) 
National electric rate book: Massachusetts, 6:712 (DOE/EIA— 
0158) 
National electric rate book: Mississippi, 6:707 (DOE/EIA— 
0153) 
National electric rate book: New Jersey, 6:702 (DOE/EIA— 
0140) 
National electric rate book: New York, 6:711 (DOE/EIA— 
0157) 
National electric rate book: North Carolina, 6:704 
(DOE/EIA—0142) 
National electric rate book: North Dakota, 6:701 (DOE/EIA— 
0139) 


National electric rate book: 
National electric rate book: 


0138) 


National electric rate book: 


(DOE/EIA—0143) 


National electric rate book: 


0141) 


National electric rate book: 


0154) 


Ohio, 6:710 (DOE/EIA—0156) 
Oklahoma, 6:700 (DOE/EIA— 


South Carolina, 6:705 
South Dakota, 6:703 (DOE/EIA— 


Tennessee, 6:708 (DOE/EIA— 
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National electric rate book: Nevada, 6:715 (DOE/EIA— 
0198(79)NV) 

National electric rate book: Alaska, 6:713 (DOE/EIA— 
0198(79)AK) 

Energy Consumption 

Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 

Quarterly energy indicators, 6:935 (DOE/EIA—0170) 

State Energy Data Report: statistical tables and technical 
documentation, 1960 through 1978, 6:951 (DOE/EIA— 
0214(78)) 

Energy Demand 

Development of specific energy consumption by the industry 

in Baden-Wuerttemberg, 6:865 (IKE-K—54-16) 
Fuel Consumption 

Sales of fuel oil and kerosene in 1976, 6:216 (DOE/EIA— 
0113/76) 

Sales of fuel oil and kerosene in 1978, 6:217 (DOE/EIA— 
0113(78)) 

State Energy Data Report: statistical tables and technical 
documentation, 1960 through 1978, 6:951 (DOE/EIA— 
0214(78)) 

INFORMATION 
Processing 

Teaching the originator to make whoopie (ORNL Engineering 
Technology Division Word Processing Center), 6:1794 
(CONF-801113—3) 

INFORMATION SYSTEMS 

Energy Emergency Management Information System (EEMIS) 

Program plan (draft), 6:934 (DOE/EIA—0135/D) 
Performance 

High level performance estimate of relational queries, 6:1797 

(LBL—11298) 
INFRARED RADIATION 
Biological Effects 

Ultrashort laser pulse induced electromagnetic stress on 
biological macromolecular systems. Final report, Sep 1976- 
Feb 1978, 6:1417 (AD-A—081230) 

Radiation Detection 
Transient photoconductivity apparatus, 6:1284 
INHOMOGENEOUS PLASMA 
Fluctuations 
Fluctuations and transport in an inhomogeneous plasma, 6:1676 
Transport Theory 
Fluctuations and transport in an inhomogeneous plasma, 6:1676 
IN-SITU COMBUSTION 
Demonstration Programs 

Paris Valley Combination Thermal Drive Pilot Demonstration 

Test. Final report, 6:179 (DOE/SAN/1000—3) 
IN-SITU GASIFICATION 

Feasibility studies of in-situ coal gasification in the Warrior 
coal field. Quarterly report, 6:30 (DOE/ET/10182—T4) 

Feasibility studies of in-situ coal gasification in the Warrior 
coal field. Quarterly report, 6:33 (DOE/ET/10182—T7) 

Utilization of coal, 6:161 (ANL—80-66) 

Bench-Scale Experiments 

Feasibility studies of in-situ coal gasification in the Warrior 
coal field. Quarterly report, 6:27 (DOE/ET/10182—T1) 

Feasibility studies of in-situ coal gasification in the Warrior 
coal field. Quarterly report, 6:31 (DOE/ET/10182—T5) 

Feasibility studies of in-situ coal gasification in the Warrior 
coal field. Quarterly report, 6:32 (DOE/ET/10182—T6) 

Borehole Linking 

Feasibility studies of in-situ coal gasification in the Warrior 

coal field. Quarterly report, 6:29 (DOE/ET/10182—T3) 
Feasibility Studies 

Feasibility studies of in-situ coal gasification in the Warrior 
coal field. Quarterly report, 6:27 (DOE/ET/10182—T1) 

Feasibility studies of in-situ coal gasification in the Warrior 
coal field. Quarterly report, 6:28 (DOE/ET/10182—T2) 

Feasibility studies of in-situ coal gasification in the Warrior 
coal field. Quarterly report, 6:29 (DOE/ET/10182—T3) 

Feasibility studies of in-situ coal gasification in the Warrior 
coal field. Quarterly report, 6:31 (DOE/ET/10182—T5) 

Feasibility studies of in-situ coal gasification in the Warrior 
coal field. Quarterly report, 6:32 (DOE/ET/10182—T6) 


INTERMEDIATE BTU GAS 
Combustion 


Research Programs 
Field performance of underground coal gasification, 6:89 
The role of underground coal conversion in the United States 
future, 6:875 
Reverse Combustion 
Experimental modeling of reverse combustion along fissures, 
6:90 
IN-SITU PROCESSING 
See also IN-SITU COMBUSTION 
IN-SITU GASIFICATION 
IN-SITU RETORTING 


Hazards 

Evaluation of the fire and explosion hazards of oil shale mining 
and processing. Open file report Jun 77-Sep 78, 6:256 (PB— 
80-113228) 

IN-SITU RETORTING 
Fluid Flow 

Comparison of flow nonuniformities in oil shale pilot retorts 

with those predicted by numerical flow simulations, 6:247 
Fluid Mechanics 

Multi-dimensional simulation of flow nonuniformities in 

fissured porous media, 6:246 
Technology Assessment 

Overview of in situ oil shale technology and recent advances 

in true in situ retort modeling, 6:245 
INSOLATION 
Data 

Site insolation and wind power characteristics: technical report 
western region (south section), 6:404 (DOE/CS/20160— 
01(Vol.6)) 

Site insolation and wind power characteristics: technical report 
western region (north section), 6:403 (DOE/CS/20160— 
01(Vol.5)) 

Site insolation and wind power characteristics: technical report 
Midwest region, 6:402 (DOE/CS/29160—01(Vol.4)) 

Site insolation and wind power characteristics: technical report 
Southern region, 6:401 (DOE/CS/20160—0(Vol.3)) 

INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTEGRATED CIRCUITS 
Design 

Development of integrated thermionic circuits for high- 
temperature applications, 6:1218 (SAND—80-0834C) 

High temperature analog integrated circuits, 6:1288 (SAND— 
80-0834C) 

Operation 

Development of integrated thermionic circuits for high- 

temperature applications, 6:1218 (SAND—80-0834C) 
Reliability é 

High temperature characteristics of commercial integrated 

circuits, 6:617 (SAND—80-0834C) 
Testing 
High temperature characteristics of commercial integrated 
circuits, 6:617 (SAND—80-0834C) 

INTEGRATED COMMUNITY ENERGY SYSTEMS 

See ICES 
INTEGRATED UTILITY SYSTEMS 

See TOTAL ENERGY SYSTEMS 
INTERCALATES 

See CLATHRATES 
INTERFACES (EQUIPMENT) 

See EQUIPMENT INTERFACES 
INTERFEROMETERS 

Design 

Interferometer for the determination of strains due to domain 

switching in ferroelectrics, 6:1116 
Sensitivity 

Stark-effect-modulated phase-fluctuation optical heterodyne 

interferometer for trace-gas analysis, 6:1144 
INTERMEDIATE BTU GAS 
Combustion 

Industrial Medium-Btu Fuel Gas Demonstration-Plant 
Program. Technical support report: combustion system data 
(Deliverable No. 46). Part 1. Comubstion trials, 6:164 
(DOCE/ET/13046—T40) 





INTERMEDIATE BTU GAS 
Combustion 


Industrial Medium-Btu Fuel Gas Demonstration-Plant 
Program. Technical support report: combustion system data. 
Part 2. Burner conversion survey, 6:163 (DOE/ET/13046— 
T39) 
Cost 
Industrial Fuel Gas Demonstration Plant Program. Conceptual 
design and evaluation of commercial plant. Volume III. 
Economic analyses (Deliverable Nos. 15 and 16), 6:61 
(DOE/ET/13046—T67) 
Fuel Substitution 
Industrial Medium-Btu Fuel Gas Demonstration-Plant 
Program. Technical support report: combustion system data 
(Deliverable No. 46). Part 1. Comubstion trials, 6:164 
(DOE/ET/13046—T40) 
Industrial Medium-Btu Fuel Gas Demonstration-Plant 
Program. Technical support report: combustion system data. 
Part 2. Burner conversion survey, 6:163 (DOE/ET/13046— 
T39) 
Performance Testing 
Industrial Medium-Btu Fuel Gas Demonstration-Plant 
Program. Technical support report: combustion system data 
(Deliverable No. 46). Part 1. Comubstion trials, 6:164 
(DOE/ET/13046—T40) 
Production 
Process for the production of an intermediate Btu gas (Patent), 
6:76 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
GAS TURBINE ENGINES 
SPARK IGNITION ENGINES 
STRATIFIED CHARGE ENGINES 
Carburetors 
Carburetor (Patent), 6:1012 
Combustion Chambers 
Compressive pressure augmentation device (Patent), 6:1013 
Comparative Evaluations 
Review of the energy case for electric vehicles, 6:1035 
Design 
2-cycle engine of an active thermoatmosphere combustion type 
(Patent), 6:1009 
Internal combustion engine with free floating auxiliary piston 
(Patent), 6:1011 
Economics 
Electric vehicles: how do they compare with synthetic liquid 
fuels, 6:1037 
Energy Consumption 
Electric vehicles: how do they compare with synthetic liquid 
fuels, 6:1037 
Energy Efficiency 
Review of the energy case for electric vehicles, 6:1035 
Exhaust Recirculation Systems 
2-cycle engine of an active thermoatmosphere combustion type 
(Patent), 6:1009 
Exhaust Systems 
Secondary air supply system for the exhaust system of an 
internal combustion engine (Patent), 6:1052 
Fuel Injection Systems 
Impulsively started incompressible turbulent jet, 6:1209 
(SAND—80-8617) 
Fuel Systems 
Liquid fuel to gas converter for engines (Patent), 6:1010 
Fuel-Air Ratio 
Air/fuel mixing arrangement for an internal combustion engine 
(Patent), 6:1014 
Secondary air supply system for the exhaust system of an 
internal combustion engine (Patent), 6:1052 
Pollution Control Equipment 
Engine emission pollutant separator (Patent), 6:1051 
INTERPLANETARY SPACE 
Electric Fields 
Energization of solar wind ions by reflection from the earth's 
bow shock, 6:1442 
INTOR TOKAMAK 
Planning 
International tokamak reactor. Executive Summary of the 
IAEA Workshop, 1979, 6:1698 
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INVERTERS 
Technology Assessment 
Static inverters for use in py power systems, 6:479 
IODINE 
Chemical Reactions 
Improved treatment of threshold contributions in variational 
transition-state theory, 6:1137 
IODINE CHLORIDES 
Atom-Molecule Collisions 
Development of a supersonic atomic oxygen nozzle beam 
source for crossed beam scattering experiments, 6:1443 
ION BEAM TYPE REACTORS 
See I-BEAM TYPE REACTORS 
ION BEAMS 
Beam Transport 
High energy charged particle optics computer programs, 
6:1245 (FERMILAB-CONF—80/76) 
Plasma Instability 
Filamentation of a heavy-ion beam in a reactor vessel, 6:1734 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION RINGS 
Research Programs 
Intense ion beam applications to magnetic confinement fusion, 
6:1669 (DOE/ET/53005—T1) 
ION SOURCES 
Beam Extraction 
SNOW: a digital computer program for the simulation of ion 
beam devices, 6:1249 (SAND—79-1027) 
Plasma Diagnostics 
Diagnostics program for a magnetically insulated ion diode for 
inertial confinement fusion, 6:1736 
ION-ATOM COLLISIONS 
Cross Sections 
Hydrogen negative ions and collisions of atomic particles, 
6:1665 (CONF-801068—3) 
IONIZATION CHAMBERS 
Reviews 
Some recent developments in nuclear charged particle 
detectors, 6:1272 (LBL—11366) 
IONIZATION FRONT ACCELERATORS 
Reviews 
Pulsed power accelerator development at Sandia National 
Labs, 6:1259 (SAND—80-2210C) 
IONOSPHERE 
Disturbances 
Proceedings of the workshop/symposium on the preliminary 
evaluation of the ionospheric disturbances associated with 
the HEAO-C launch, with applications to the SPS 
environmental assessment, 6:1298 (CONF-7911108—) 
Heating 
Environmental assessment for the Satellite Power System: 
concept development and evaluation program - effects of 
ionospheric heating on telecommunications, 6:407 
(DOE/ER/10003—T2) 
IOWA 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0i65) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Air Quality 
Iowa air quality report (1978), 6:1310 (PB—80-116163) 
IRIDIUM 
Catalytic Effects 
Hydrocarbon dehydrogenation with a multimetallic catalytic 
composite (Patent), 6:204 
IRIDIUM 191 
Energy Levels 
Nuclear data sheets for A= 191, 6:1591 
Nuclear Properties 
Nuclear data sheets for A= 191, 6:1591 
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IRIDIUM COMPOUNDS 
Catalytic Effects 
Methanation process (Patent), 6:380 
IRON 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
Fluorescence Spectroscopy 
Measurement of density- and velocity-distribution of neutral 
iron-atoms in ISX-B tokamak by means of laser-fluorescence 
spectroscopy, 6:1671 
Ton Collisions 
Monte Carlo studies of light ion reflection from metal surfaces, 
6:1764 
Materials Recovery 
Utilizing the magnetic fraction of raw refuse with shredded 
automobile scrap in cupola gray iron, 6:996 (BM-RI—8454) 
Sulfidation 
Hydrotreating process utilizing elemental sulfur for 
presulfiding the catalyst (Patent), 6:200 
Technology Assessment 
Technical options for conservation of metals; case studies of 
selected metals and products. Volume II-C: identification 
and evaluation of metal conservation approaches for 
products. Working paper No. 3, 6:976 (PB—80-110935) 
Waste Processing 
Simultaneous removal of hazardous metals from wastewater 
and disposal of the resultant sludge, 6:1354 
IRON 56 REACTIONS 
Transfer Reactions 
Charge and mass exchange in **Fe-induced reactions (465 
MeV), 6:1589 (LBL—10688) 
IRON 56 TARGET 
Iron 56 Reactions 
Charge and mass exchange in **Fe-induced reactions (465 
MeV), 6:1589 (LBL—10688) 
IRON CHLORIDES 
Raman Spectra 
Basic energy science, 6:1130 (ANL—80-66) 
IRON COMPOUNDS 
Catalytic Effects 
Conversion of synthesis gas to high octane predominantly 
olefinic naphtha (Patent), 6:84 
IRON ISOTOPES 
Energy Levels 
Application of the shell model to nuclear spectroscopy, 6:1620 
(DOE/TIC—11287) 
IRON OXIDES 
Catalytic Effects 
Supported catalyst for purifying gas and method of 
manufacturing the same (Patent), 6:124 
IRON-NICKEL BATTERIES 
Electrodes 
Research, development and demonstration of nickel-iron 
batteries for electric vehicle propulsion. Annual report for 
1979, 6:821 (ANL/OEPM—79-13) 
Research Programs 
Research, development and demonstration of nickel-iron 
batteries for electric vehicle propulsion. Annual report for 
1979, 6:821 (ANL/OEPM—79-13) 
IRRADIATION PLANTS 
Design 
Design and operation of the Sandia Pilot Plant, 6:1174 
(SAND—80-1954C) 
Operation 
Design and operation of the Sandia Pilot Plant, 6:1174 
(SAND—80-1954C) 
ISABELLE STORAGE RINGS 
Construction 
ISABELLE: a progress report, 6:1266 (BNL—28379) 
Superconducting Magnets 
Isabelle dipole and quadrupole coil configurations, 6:1252 
(BNL—28365) 
Quench behavior of a superconducting accelerator magnet, 
6:1639 (BNL—28377) 


KANSAS 
Critical Current 


ISOMERIZATION 
See CHEMICAL REACTIONS 
ISX TOKAMAK 
Fluorescence Spectroscopy 
Measurement of density- and velocity-distribution of neutral 
iron-atoms in ISX-B tokamak by means of laser-fluorescence 
spectroscopy, 6:1671 
Impurities 
Field desorption and field ion surface studies of samples 
exposed to the plasmas of PLT and ISX, 6:1767 
Impurity transport during neutral beam injection in the ISX-B 
tokamak, 6:1666 (ORNL-TM—7472) 
Research Programs 
Magnetic fusion experiments at Oak Ridge National 
Laboratory (ORNL), 6:1699 (DOE/TIC—11281) 
Reviews 
Magnetic fusion experiments at Oak Ridge National 
Laboratory (ORNL), 6:1699 (DOE/TIC—11281) 
TUS 
See TOTAL ENERGY SYSTEMS 


J-3105 RESONANCES 
See PSI-3105 RESONANCES 
JAPAN 
Pollution Laws 
Treatment of toxic wastes in Japan, 6:1347 
Waste Disposal 
Treatment of toxic wastes in Japan, 6:1347 
JET ENGINE FUELS 
Inventories 
Weekly petroleum status report, 6:222 (DOE/EIA—0208) 
JET MODEL 
Lectures 
Jets and quantum chromodynamics, 6:1525 (RLO—1388-811) 
JET REACTORS 
Magnet Coils 
Non-superconducting magnet structures for near-term, large 
fusion experimental devices, 6:1707 (PPPL—1698) 
JETS 
Impact Tests 
Exact partial solution to the steady-state, compressible fluid 
flow problems of jet formation and jet penetration, 6:1463 
(LA—8371) 
JOINTS 
See also WELDED JOINTS 
Corrosion Protection 
Compensated blast joint for oil well production tubing 
(Patent), 6:187 
JOSEPHSON JUNCTIONS 
Critical Current 
Steady state and rf properties of proximity effect weak links. 
Final technical report, 1 Apr 1978-31 Mar 1979, 6:1638 (AD- 
A—08 1046) 
JUNCTIONS 
See JOINTS 


KANSAS 

Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 

Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 

Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 

Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 

Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 





KANSAS 
Critical Current 


Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
KAONS 
See also KAONS PLUS 
Structure Functions 
Shape of hadron structure functions, 6:1512 (SLAC-PUB— 
2581) 
Weak Particle Decay 
Electroweak anomaly and current algebra for K — ylv, 6:1505 
(DOE/ER/01545—286) 
KAONS PLUS 
Particle Production 
K* production in relativistic nuclear collisions (2.1 GeV/n), 
6:1562 (LBL—10688) 
KELP 
See SEAWEEDS 
KENTUCKY 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
National electric rate book: Kentucky, 6:706 (DOE/EIA— 
0152) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Geological Surveys 
Western limits of detachment and related structures in the 
Appalachian foreland, 6:243 (DOE/METC/SP—80/23) 
KEROSENE 
Exports 
Sales of fuel oil and kerosene in 1976, 6:216 (DOE/EIA— 
0113/76) 
Sales of fuel oil and kerosene in 1978, 6:217 (DOE/EIA— 
0113(78)) 
Imports 
Sales of fuel oil and kerosene in 1976, 6:216 (DOE/EIA— 
0113/76) 
Sales of fuel oil and kerosene in 1978, 6:217 (DOE/EIA— 
0113(78)) 
Prices 
Monthly petroleum product price report, 6:214 (DOE/EIA— 
0032) 
Trade 
Sales of fuel oil and kerosene in 1976, 6:216 (DOE/EIA— 
0113/76) 
Sales of fuel oil and kerosene in 1978, 6:217 (DOE/EIA— 
0113(78)) 
KETONES 
See also BENZOPHENONE 
Absorption Spectra 
Intramolecular vibrational relaxation in ary! alkyl ketones as 
revealed by excess energy dependence of T,;—+Sp intersystem 
crossing rate, 6:1452 
Energy-Level Transitions 
Intramolecular vibrational relaxation in aryl alkyl ketones as 
revealed by excess energy dependence of T;—+So intersystem 
crossing rate, 6:1452 
KILNS 
Fuels 
RDF as a kiln fuel, 6:975 
KRYPTON 
Chemical Reactions 
Evidence for the rare gas-rare gas halide displacement 
reaction, 6:1135 
Reactions of the Xe(*P;) and Kr(*P;) resonance states with 
halogen donor molecules, 6:1133 
KRYPTON 84 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
Light particle emission as a probe of the rotational degrees of 
freedom in deep-inelastic reactions (664 MeV **Kr + Ag), 
6:1577 (LBL—10688) 
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KRYPTON 85 
Adsorption 
Krypton retention on solid adsorbents, 6:1326 (DP-MS—80-33) 
Encapsulation 
Preliminary safety evaluation of a commercial-scale krypton-85 
encapsulation facility, 6:276 (CONF-801038—7) 
Uses 
Incipient leak detection using radioactive krypton 85. 
Technical report, Jan 1971-Apr 1972, 6:329 (AD—911945) 
KRYPTON 86 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
Quantal dynamics of charge equilibration in damped nuclear 
collisions (430 MeV), 6:1610 (LBL—10688) 
Quasi-Fission 
Dynamical simulation of heavy-ion collisions, 6:1609 (LBL-- 
10688) 
KRYPTON BROMIDES 
Chemical Reaction Yield 
Reactions of the Xe(*P;) and Kr(*P;) resonance states with 
halogen donor molecules, 6:1133 
KRYPTON CHLORIDES 
Chemical Reaction Yield 
Reactions of the Xe(*P;) and Kr(*P;) resonance states with 
halogen donor molecules, 6:1 133 
KRYPTON FLUORIDES 
Chemical Reaction Yield 
Reactions of the Xe(*P;) and Kr(*P;) resonance states with 
halogen donor molecules, 6:1133 
Scintillation Quenching 
Electron quenching of KrF* and ArF*, 6:1462 
KRYPTON IONS 
Absorption Spectra 
Electronic states of Nez”, Ar2*, Kr2*, and Xe2*. II. Absorption 
cross sections for the 1(1/2)/sub u/—+1(3/2)/sub g/, 
1(1/2)/sub g/, 2(1/2)/sub g/ transitions, 6:1453 
Potential Energy 
Electronic states of Ne2*, Ar2*, Kro*, and Xe2*. II. Absorption 
cross sections for the 1(1/2)/sub u/—+1(3/2)/sub g/, 
1(1/2)/sub g/, 2(1/2)/sub g/ transitions, 6:1453 


LABELLED COMPOUNDS 
See also RADIOPHARMACEUTICALS 
Radioactivity 
System for measuring radioactivity of labelled biopolymers 
(Patent), 6:1269 
LAGUERRE POLYNOMIALS 
Addition formulas for Jacobi, Gegenbauer, Laguerre, and 
hyperbolic Bessel functions of the second kind, 6:1789 
LAKE ERIE 
Resource Development 
An examination of issues related to US Lake Erie natural gas 
development. Final report, 6:234 (AD-A—080844) 
LAKES 
Energy Balance 
Paleoclimatic significance of lake level fluctuations in the 
Lahontan Basin, 6:1349 (LBL—11265) 
Thermal Pollution 
Selective withdrawal and heated water discharge: influence on 
the water quality of lakes and reservoirs. part ii - induced 
mixing with submerged, heated water discharge. Technical 
report, 6:1360 (PB—80-116270) 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
Particle Production 
Polarization in inclusive production at Brookhaven, 6:1495 
(BNL—28492) 
LAMBDA-1520 RESONANCES 
Diffraction Models 
Diffractive production of charmed baryons at the CERN ISR, 
6:1480 (SLAC—224) 
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LAMINOGRAPHY 
See TOMOGRAPHY 
LAMPF LINAC 
Neutrino Detection 
Antineutrino detector for anti v oscillation studies at fission 
weapon tests and at LAMPF, 6:1256 (LA-UR—80-1544) 
LAND RECLAMATION 
Revegetation 
Some aspects of natural vegetation establishment on abandoned 
underground coal mine refuse areas in illinois. Final report, 
6:130 (PB—80-119993) 
LAND TRANSPORT 
Coal hauling by truck, 6:874 (CONF-7911117—5) 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
Mass Spectroscopy 
Methods for fission product analysis by isotope dilution mass 
spectrometry, 6:1124 (ENICO—1061) 
LANTHANUM 139 TARGET 
Krypton 86 Reactions 
Dynamical simulation of heavy-ion collisions, 6:1609 (LBL— 
10688) 
LANTHANUM CHROMITES 


See CHROMIUM OXIDES 
LANTHANUM OXIDES 


LANTHANUM OXIDES 
Electric Conductivity 
Electrical properties of lanthanum chromite based ceramics in 
hydrogen and oxidizing atmospheres at high temperatures. 
Second quarterly report, January-March 1980, 6:929 
(DOE/ET/15415—T1) 
Fabrication 
Ceramic compositions and articles prepared therefrom (Patent), 
6:1099 
LARVAE 
Entrainment 
Production, mortality, and power plant entrainment of larval 
yellow perch in Western Lake Erie. Final report, 1975-78, 
6:722 (PB—80-113855) 
Thermal Power Plants 
Production, mortality, and power plant entrainment of larval 
yellow perch in Western Lake Erie. Final report, 1975-78, 
6:722 (PB—80-113855) 
LASER IMPLOSIONS 
Feasibility Studies 
Laser fusion studies at NRL, 6:1729 (NRL-MR—4350) 
LASER RADIATION 
Biological Effects 
Ultrashort laser pulse induced electromagnetic stress on 
biological macromolecular systems. Final report, Sep 1976- 
Feb 1978, 6:1417 (AD-A—081230) 
Chemical Radiation Effects 
Infrared laser single photon absorption reaction chemistry in 
the solid state. Reactions of nitrogen oxides with sulfur 
hexafluoride, 6:1151 
Manuals 
Laser light show safety: who’s responsile, 6:1420 (FDA—80- 
8121) 
Safety 
Laser light show safety: who's responsile, 6:1420 (FDA—80- 
8121) 
LASER TARGETS 
Beam Transport 
Focused beam ray tracing for laser fusion, 6:1726 
Fabrication 
Method for the mass production of ICF targets, 6:325 
Laser Implosions 
Laser fusion studies at NRL, 6:1729 (NRL-MR—4350) 
Preheat studies on laser ablatively-accelerated foils, 6:1730 
(NRL-MR—4356) 


LEAD 
X-Ray Fluorescence Analysis 


Laser-Radiation Heating 
Preheat studies on laser ablatively-accelerated foils, 6:1730 
(NRL-MR—4356) 
Mass Spectroscopy 
Mass spectrometer determination of argon contents in laser 
fusion target pellets, 6:324 
LASER WELDING 
Development of joining techniques for fabrication of fuel rod 
simulators, 6:770 (ORNL—5673) 
LASER-PRODUCED PLASMA 
Recent laser-plasma interaction experiments at the Lawrence 
Livermore National Laboratory, 6:1733 (UCRL—83794) 
Bremsstrahlung 
Nonlinear inverse Bremsstrahlung and heated electron 
distributions, 6:1667 
Plasma Diagnostics 
Interferometric measurement of small refraction angles, 6:1664 
LASER-RADIATION HEATING 
Beat heating in plasmas using CO: lasers, 6:1660 
Theta Pinch 
Axial laser heating of three meter theta pinch plasma columns, 
6:1656 
LASERS 


See also CHEMICAL LASERS 
GAS LASERS 
HELIUM-NEON LASERS 
NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 


Far Infrared Radiation 
Lossless, passive isolator for optically pumped far-infrared 
lasers, 6:1205 
Optical Pumping 
Lossless, passive isolator for optically pumped far-infrared 
lasers, 6:1205 
LASL 
(Los Alamos Scientific Laboratory.) 
Computer Graphics 
Computer graphics in a multiple-system/multiple-device 
environment, 6:1781 (LA-UR—80-2876) 
Computers 
Move user-interface protocol, 6:1780 (LA—8542-MS) 
Research Programs 
Volcanology at the Los Alamos Scientific Laboratory, 6:1428 
(LASL—80-42(Mini-Review)) 
LATHES 
Materials 
Technical options for conservation of metals; case studies of 
selected metals and products. Volume II-C: identification 
and evaluation of metal conservation approaches for 
products. Working paper No. 3, 6:976 (PB—80-110935) 
LATTICE FIELD THEORY 
Functionals 
U(N) integral for the generating functional in lattice gauge 
theory, 6:1535 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LEAD 
Argon 40 Reactions 
Role of finite particle number effects in high-energy heavy ion 
collisions, 6:1566 (LBL—10688) 
Catalytic Effects 
Hydrocarbon dehydrogenation with a multimetallic catalytic 
composite (Patent), 6:204 
Neon 20 Reactions 
K* production in relativistic nuclear collisions (2.1 GeV/n), 
6:1562 (LBL—10688) 
Pion Reactions 
Total pion cross section measurements. Annual progress 
report, January 1, 1979-December 31, 1979, 6:1478 
(DOE/ER/71001—8) 
Waste Processing 
Simultaneous removal of hazardous metals from wastewater 
and disposal of the resultant sludge, 6:1354 
X-Ray Fluorescence Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 





LEAD 191 
X-Ray Fluorescence Analysis 


LEAD 191 
Nuclear Properties 
Nuclear data sheets for A= 191, 6:1591 
LEAD 203 
Intestinal Absorption 
Molecular mechanisms of the epithelial transport of toxic metal 
ions, particularly mercury, cadmium, lead, arsenic, zinc and 
copper. Progress report, January 1, 1980-December 31, 1980, 
6:1404 (DOE/EV/02792—4) 
LEAD 207 TARGET 
Lithium 6 Reactions 
Elastic scattering and inelastic scattering of 88-MeV °Li, 
6:1563 (ORNL/TM—7510) 
LEAD 208 
Giant Resonance 
Giant multipole resonances from inelastic scattering of 152- 
MeV alpha particles, 6:1569 
LEAD 208 TARGET 
Alpha Reactions 
Giant multipole resonances from inelastic scattering of 152- 
MeV alpha particles, 6:1569 
Lithium 6 Reactions 
Elastic scattering and inelastic scattering of 88-MeV °Li, 
6:1563 (ORNL/TM—7510) 
LEAD COMPOUNDS 
Domain Structure 
Interferometer for the determination of strains due to domain 
switching in ferroelectrics, 6:1116 
trains 
Interferometer for the determination of strains due to domain 
switching in ferroelectrics, 6:1116 
LEAD-ACID BATTERIES 
Containers 
Container for a maintenance-free battery (Patent), 6:832 
Coverings 
Container for a maintenance-free battery (Patent), 6:832 


Gas recombination device design and cost study. Final report, 
6:828 (ANL/OEPM—80-7) 
Performance 
Lead acid battery pulse discharge investigation. Final report, 
6:827 (DOE/CH/00128—1) 
Performance Testing 
Evaluation of battery performance using computer controlled 
test equipment, 6:1043 
Research Programs 
Office for Electrochemical Project Management (OEPM), 
6:820 (ANL—80-66) 
LEAD-FREE GASOLINE 
See UNLEADED GASOLINE 
LEAST SQUARE FIT 
Numerical Solution 
User guide for MINPACK-1, 6:1772 (ANL—80-74) 
LEGENDRE POLYNOMIALS 
Addition formulas for Jacobi, Gegenbauer, Laguerre, and 
hyperbolic Bessel functions of the second kind, 6:1789 
LEGISLATION 
Economic Impact 
Effect of legislative and regulatory actions on competition in 
petroleum markets, 6:877 (DOE/EIA—0201/2) 
LEPTON-NUCLEON INTERACTIONS 
See also MUON-NUCLEON INTERACTIONS 
CIM Model 
Lepton nucleon scattering, 6:1509 (SLAC—224) 
Quantum Chromodynamics 
Lepton nucleon scattering, 6:1509 (SLAC—224) 
LEPTONS 
See also NEUTRINOS 
Pair Production 
Quark form factors and leading double logarithms in QCD, 
6:1526 (RLO— 1388-821) 
Particle Production 
Normalizing the renormalization group in deep inelastic 
leptoproduction. CTP No. 878, 6:1519 (CONF-800724—44) 
LEUKEMIA 
Genetic Variability 
Benzene inhalation effects upon tetanus antitoxin. Responses 
and leukemogenesis in mice, 6:1413 (BNL—28428) 
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LIGHT NUCLEI 
Energy Levels 
Application of the shell model to nuclear spectroscopy, 6:1620 
(DOE/TIC—11287) 
Giant Resonance 
Polarized proton radiative capture studies of giant resonances, 
6:1553 (DOE/ER/01388—454) 
M1-Transitions 
Polarized proton radiative capture studies of giant resonances, 
6:1553 (DOE/ER/01388—454) 
Proton Reactions 
Polarized proton radiative capture studies of giant resonances, 
6:1553 (DOE/ER/01388—454) 
LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGNIN 
Hydrolysis 
Integrated approach to the conversion of lignocellulose from 
wood into useful chemicals. Interim report of progress, 
January 1, 1980-June 30, 1980, 6:463 
LIGNITE 
Drying 
Coal drying process (Patent), 6:159 
Fuel Consumption 
Coal: bituminous and lignite in 1976, 6:142 (DOE/EIA— 
0118/1(76)) 
Hydrogenation 
Research and development of rapid hydrogenation for coal 
conversion to synthetic motor fuels (riser cracking of coal). 
Annual report, April 1, 1979-March 31, 1980, 6:100 (FE— 
2307-67) 
Production 
Coal: bituminous and lignite in 1976, 6:142 (DOE/EIA— 
0118/1(76)) 
Weekly coal production: Bituminous and lignite, Pennsylvania 
anthracite, 6:143 (DOE/EIA—0218) 
Transport 
Coal: bituminous and lignite in 1976, 6:142 (DOE/EIA— 
0118/1(76)) 
LIME-LIMESTONE WET SCRUBBING PROCESSES 
Scale Control 
Process for preventing formation of gypsum scale in a flue gas 
desulfurization process (Patent), 6:121 
LIMESTONE 
Chemical Reactions 
Utilization of coal (Sulfation in coal FBC.), 6:161 (ANL—80- 
66) 
Wave Propagation 
Ultrasonic propagation in Solenhofen limestone at high 
pressures (5 and 10 MHz, up to 25 kbar), 6:1431 
LIMITERS 
Design 
TRAIL: a tokamak rail gun limiter, 6:1737 (BNL—28372) 
Materials Testing 
Limiter materials response for long duration plasma burns, 
6:1750 
Material studies related to TFTR limiters and wall armor, 
6:1752 
Material selection for TFTR limiters, 6:1745 (PPPL—1719) 
Railgun Accelerators 
TRAIL: a tokamak rail gun limiter, 6:1738 (BNL—28386) 
Sprayed Coatings 
Material surface modification for first wall protection, 6:1757 
Thermal Stresses 
Limiter materials response for long duration plasma burns, 
6:1750 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also LAMPF LINAC 
Beam Dynamics 
Computer simulation of intense electron beam generation in a 
hollow cathode diode, 6:1247 (NRL-MR—4279) 
Notes on beam dynamics in linear accelerators, 6:1246 (LA— 
8526-MS) 
SNOW: a digital computer program for the simulation of ion 
beam devices, 6:1249 (SAND—79-1027) 
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Colliding Beams 
SLAC linear collider conceptual design report, 6:1261 
(SLAC—229) 
Neutron Dosimetry 
Development and application of the electrochemical etching 
technique. Annual progress report, 6:1255 
(DOE/EV/04814—T1) 
Specifications 
SLAC linear collider conceptual design report, 6:1261 
(SLAC—229) 
LINEAR PROGRAMMING 
Algorithms 
Parametric integer linear programming: a synthesis of branch 
and bound with cutting planes, 6:1785 (SAND—80-2223C) 
LIPOSOMES 
Biological Localization 
Monoconal anitbody covalently coupled with fatty acid; a 
reagent for in vitro liposome targeting, 6:1376 
LIQUEFIED NATURAL GAS 
Bibliographies 
Liquefied Gaseous Fuels Safety and Environmental Control 
Assessment Program: second status report, 6:212 
(DOE/EV—0085(Vol.1)) 
Flame Propagation 
Liquefied Gaseous Fuels Safety and Environmental Control 
Ass¢ssment Program: second status report, 6:237 
(DOE/EV—0085(Vol.2)) 
Health Hazards 
Liquefied Gaseous Fuels Safety and Environmental Control 
Assessment Program: second status report, 6:212 
(DOE/EV—0085(Vol.1)) 
Pollution Abatement 
Liquefied Gaseous Fuels Safety and Environmental Control 
Assessment Program: second status report, 6:237 
(DOE/EV—0085(Vol.2)) 
Safety 
Liquefied Gaseous Fuels Safety and Environmental Control 
Assessment Program: second status report, 6:237 
(DOE/EV—0085(Vol.2)) 
LIQUEFIED PETROLEUM GASES 
See also NATURAL GAS LIQUIDS 
Bibliographies 
Liquefied Gaseous Fuels Safety and Environmental Control 
Assessment Program: second status report, 6:212 
(DOE/EV —0085(Vol.1)) 
Exports 
Sales of liquefied petroleum gases and ethane in 1977, 6:238 
(DOE/EIA—0114/77) 
Health Hazards 
Liquefied Gaseous Fuels Safety and Environmental Control 
Assessment Program: second status report, 6:212 
(DOE/EV—0085(Vol.1)) 
Pollution Abatement 
Liquefied Gaseous Fuels Safety and Environmental Control 
Assessment Program: second status report, 6:213 
(DOE/EV—0085(Vol.3)) 
Safety 
Liquefied Gaseous Fuels Safety and Environmental Control 
Assessment Program: second status report, 6:213 
(DOE/EV—0085(Vol.3)) 
Trade 
Sales of liquefied petroleum gases and ethane in 1977, 6:238 
(DOE/EIA—0114/77) 
LIQUEFIERS 
See CONDENSERS 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID FUELS 
USSR report: chemistry, No. 72, 6:207 (JPRS—76551) 
Forecasting 
Comparative assessment of five long-run energy projections, 
6:864 (DOE/EIA/CR—0016-2) 
Gasification 
Liquid fuel to gas converter for engines (Patent), 6:1010 
Pyrolysis 
Device for the thermal decomposition of liquid fuels (Patent), 
6:1230 


LITHIUM ALLOYS 
Activation Analysis 


LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS 
Equations of State 
Basic energy science, 6:1130 (ANL —80-66) 
LIQUID SCINTILLATION DETECTORS 
Design 
System for measuring radioactivity of labelled biopolymers 
(Patent), 6:1269 
LIQUID-METAL MHD GENERATORS 
Bench-Scale Experiments 
High-power-density liquid-metal MHD generator results, 6:899 
Feasibility Studies 
Open-cycle coal-fired liquid-metal MHD, 6:893 
Power Density 
High-power-density liquid-metal MHD generator resulis, 6:899 
Working Fluids 
Open-cycle coal-fired liquid-metal MHD, 6:894 
LIQUIDS 
See also LIQUID METALS 
Measuring Methods 
Single apparatus for the precise measurement of the physical 
properties of liquids at elevated temperature and pressure, 
6:1279 (SAND—80-8034) 
Surface Tension 
Single apparatus for the precise measurement of the physical 
properties of liquids at elevated temperature and pressure, 
6:1279 (SAND—80-8034) 
Viscosity 
Single apparatus for the precise measurement of the physical 
properties of liquids at elevated temperature and pressure, 
6:1279 (SAND—80-8034) 
LITHIUM 
Chemical Preparation 
Chemical processing of liquid lithium fusion reactor blankets, 
6:326 
Emission Spectroscopy 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
Supply and Demand 
Lithium, 6:1056 (PB—80-123011) 
LITHIUM 6 
Neutron Reactions 
Study of structure of nuclei with neutrons and nuclear data 
measurements for MFE. Progress report, September 1, 1979- 
August 31, 1980, 6:1741 (DOE/ER/02490—1) 
LITHIUM 6 REACTIONS 
Alpha-Transfer Reactions 
Alpha-particle transfer to 0* states in the germanium nuclei 
and the role of proton pairing correlations, 6:1573 
Differential Cross Sections 
Elastic scattering and inelastic scattering of 88-MeV °Li, 
6:1563 (ORNL/TM—7510) 
Elastic Scattering 
Elastic scattering and inelastic scattering of 88-MeV °Li, 
6:1563 (ORNL/TM—7510) 
LITHIUM 6 TARGET 
Neutron Reactions 
Cross sections for neutron-induced neutron-producing reactions 
in ®Li and ’Li at 5.96 and 9.83 MeV, 6:1554 (LA—8342) 
LITHIUM 7 
Neutron Reactions 
Study of structure of nuclei with neutrons and nuclear data 
measurements for MFE. Progress report, September 1, 1979- 
August 31, 1980, 6:1741 (DOE/ER/02490—1) 
LITHIUM 7 TARGET 
Neutron Reactions 
Cross sections for neutron-induced neutron-producing reactions 
in ®Li and 7Li at 5.96 and 9.83 MeV, 6:1554 (LA—8342) 
LITHIUM ALLOYS 
Activation Analysis 
14 MeV neutron activation analysis of oxygen in Li-Si alloys 
for Li(Si)/FeS: thermally activated batteries, 6:830 
(SAND—80-1508C) 





LITHIUM ALLOYS 
Electronic Structure 


Electronic Structure 
Electronic states in Li/sub c/Mg/sub I-c/ alloys: soft x-ray 
emission spectra, 6:1065 (CONF-800859—4) 
LITHIUM CHLORIDES 
Catalytic Effects 
Thermodynamics and kinetics of the reaction: CaCO; = CaO 
+ COs, 6:1132 (LBL—11459) 
LITHIUM COMPOUNDS 
Chemical Preparation 
Removal of bred tritium from solid lithium compounds in 
fusion reactor systems, 6:327 
LITHIUM FLUORIDES 
Mechanical Properties 
Development of fluorides for high power laser optics, 6:1108 
(DOE/DP/40020—1) 
Molecular Orbital Method 
Basic energy science, 6:1130 (ANL—80-66) 
Optical Properties 
Development of fluorides for high power laser optics, 6:1108 
(DOE/DP/40020—1) 
LITHIUM-SULFUR BATTERIES 
Battery Separators 
Advances in the development of li-al/fes cells for electric- 
automobile batteries, 6:1044 
Development of bn felt separators for Li-Al/MS/sub x/ 
batteries, 6:834 
Cathodes 
Effect of initial positive electrode capacity density on the 
performance of LiAI/FeS cells, 6:833 
Design 
Improvements in the lial/fes cell design for the Mark IA EV 
battery, 6:823 
Fabrication 
Advances in the development of li-al/fes cells for electric- 
automobile batteries, 6:1044 
Performance 
Advances in the development of li-al/fes cells for electric- 
automobile batteries, 6:1044 
Effect of initial positive electrode capacity density on the 
performance of LiAl/FeS cells, 6:833 
Improvements in the lial/fes cell design for the Mark IA EV 
battery, 6:823 
Research Programs 
Advanced battery project, 6:8319 (ANL—80-66) 
Solid Electrolytes 
Calculations of phase equilibria for molten salt batteries and 
fuel cells from fundamental solution theories, 6:835 
Thermal Insulation 
Multi-foil insulation container for electrical vehicle application 
of a lithium-aluminum/metal sulfide battery, 6:836 
LIVESTOCK 
See DOMESTIC ANIMALS 
LMFBR TYPE REACTORS 
See also CLINCH RIVER BREEDER REACTOR 
Cold Traps 
Fast reactor chemistry research, 6:762 (ANL—80-66) 
Containment Buildings 
Accident progression within the secondary containment 
boundary of large LMFBRs, 6:795 
Coolant Cleanup Systems 
Fast reactor chemistry research, 6:762 (ANL—80-66) 
Delayed Neutron Precursors 
Theory and use of GIRAFFE for analysis of decay 


characteristics of delayed-neutron precursors in an LMFBR, 


6:761 (ANL—80-55) 
Fuel Cycle 
Actinide partitioning-transmutation program final report. IV. 
Miscellaneous aspects (Transport; fuel fabrication; decay; 
policy; economics), 6:270 (ORNL/TM—6984) 
Fuel Element Failure 
Theory and use of GIRAFFE for analysis of decay 


characteristics of delayed-neutron precursors in an LMFBR, 


6:761 (ANL—80-55) 
Molten Metal-Water Reactions 
Stress corrosion in liquid metal fast breeder reactor systems, 
LMFBR, 6:794 (GEFR-SP—222) 
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Reactor Components 

Applications of American design codes for elevated 
temperature environment, 6:773 (HEDL-SA—2110) 

Development of structural design criteria for highly irradiated 
core components, 6:765 (GEFR-SP—067) 

Reactor Materials 

Fast reactor chemistry research, 6:762 (ANL—80-66) 

State variable description of 316 SS post-irradiation mechanical 
properties, 6:768 (HEDL-SA—2174) 

Reactor Safety 

Accident progression within the secondary containment 

boundary of large LMFBRs, 6:795 
Spent Fuel Casks 

Assessment of LMFBR spent fuel shipping cask concepts for 
the CRBRP and the US conceptual design study, 6:1188 
(SAND—80-0085C) 

Stress Corrosion 

Stress corrosion in liquid metal fast breeder reactor systems, 

LMFBR, 6:794 (GEFR-SP—222) 
Test Facilities 

Development of joining techniques for fabrication of fuel rod 

simulators, 6:770 (ORNL—5673) 
Transient Overpower Accidents 
Failure analysis of carbide fuels under transient overpower 
(TOP) conditions, 6:796 (HEDL-SA—2006-FP) 
LNG 
See LIQUEFIED NATURAL GAS 
LOCAL FALLOUT 
Data Compilation 

Compilation of local fallout data from test detonations 1945- 
1962 extracted from DASA 1251. Volume I. Continental US 
tests, 6:1323 (AD-A—079309) 

Compilation of local fallout data from test detonations 1945- 
1962 extracted from DASA 1251. Volume II. Oceanic U.S. 
tests, 6:1324 (AD-A—079310) 

LOFT REACTOR 
Reactor Control Systems 

Current applications of optimal estimation and control theory 

to the LOFT reactor plant, 6:783 (CONF-801204—1) 
Reactor Protection Systems 

Current applications of optimal estimation and control theory 

to the LOFT reactor plant, 6:783 (CONF-801204—1) 
Steam Generators 

Performance evaluation of LOFT steam generator and air 
cooled condenser during the power range test, 6:793 (EGG- 
RE-A—79-047) 

Vapor Condensers 

Performance evaluation of LOFT steam generator and air 
cooled condenser during the power range test, 6:793 (EGG- 
RE-A—79-047) 

LORENTZ GAS 
Relaxation 
Velocity relaxation phenomena associated with Bennett holes 
in a Lorentz gas, 6:1455 (SAND—80-1740) 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOS ANGELES 
Air Quality 

The impact of future diesel emissions on the air quality of large 
cities. Final report (Projections for Chicago, Los Angeles, 
and New York City through the year 2000), 6:1309 (PB—80- 
113657) 

LOSS OF COOLANT 
Flowmeters 

Measurement of two-phase flow at the core upper plenum 
interface under simulated reflood conditions, 6:790 (CONF- 
801053—3) 

Heat Transfer 

Multidimensional effects in the thermal response of fuel pin 

simulators (PWR), 6:789 (CONF-801002— 14) 
Pumps 

Results of semiscale pumps on/off experiments, 6:791 (CONF- 
8010103—1) 

LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
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LOUISIANA 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Insolation 
Site insolation and wind power characteristics: technical report 
Southern region, 6:401 (DOE/CS/20160—0(Vol.3)) 
Wind 
Site insolation and wind power characteristics: technical report 
Southern region, 6:401 (DOE/CS/20160—0(Vol.3)) 
LOW BTU GAS 
Calorific Value 
Industrial fuel gas: recent developments, 6:93 
Cost 
Industrial fuel gas: recent developments, 6:93 
On-site production and utilization of low Btu gas, 6:91 
Production 
Development and commercialization of a slagging process for 
production of low-Btu gas from solid waste, 6:388 
Some practical aspects affecting the operation of a commercial 
gas producer on bio-mass, 6:460 
Purification 
Some practical aspects affecting the operation of a commercial 
gas producer on bio-mass, 6:460 
LOW INCOME GROUPS 
Economic Impact 
High fuel oil prices: the impact on low-income households, 
6:1364 (PB—80-116023) 
LOW-LEVEL RADIOACTIVE WASTES 
Bibliographies 


Low-level radioactive waste technology: a selected, annotated 
bibliography, 6:283 (ORNL/EIS—133/V2) 
LP-GAS 


See LIQUEFIED PETROLEUM GASES 
LUBRICATING OILS 
Additives 
Synergistic lubricating compositions (Patent), 6:233 
Chemical Composition 
Lube oil blend process and composition (Patent), 6:208 
Minimal blocking thermoplastic material and lubricating oil 
composition containing the same (Patent), 6:209 
Synergistic lubricating compositions (Patent), 6:233 
Demetallization 
Catalytic conversion of hydrocarbons (Patent), 6:193 
Denitrification 
Catalytic conversion of hydrocarbons (Patent), 6:193 
Desulfurization 
Catalytic conversion of hydrocarbons (Patent), 6:193 
Dewaxing 
Catalytic dewaxing of lubes in reactor fractionator (Patent), 6:4 
Hydrogenation 
Catalytic conversion of hydrocarbons (Patent), 6:193 
Production 
Lube oil blend process and composition (Patent), 6:208 
Viscosity 
Catalytic conversion of hydrocarbons (Patent), 6:193 
Minimal blocking thermoplastic material and lubricating oil 
composition containing the same (Patent), 6:209 
LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTRY 
LUNGS 
Dynamic Function Studies 
Effects of effluents of coal combustion and gasification upon 
lung structure and function. Annual report, 6:1411 
(DOE/MC/11284—T2) 
Morphological Changes 
Effects of effluents of coal combustion and gasification upon 
lung structure and function. Annual report, 6:1411 
(DOE/MC/11284—T2) 


MAGNESIUM ISOTOPES 
Magnetic Dipole Moments 


LUTETIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
LUTETIUM OXIDES 
Fabrication 
Ceramic compositions and articles prepared therefrom (Patent), 
6:1099 
LWBR TYPE REACTORS 
Breeding 
Nuclear fuel cycle studies, 6:272 (ANL—80-66) 
LYMPHOCYTES 
I Pp ession 
Regulation of hamster splenocyte reactivity to concanavalin A 
during pregnancy, 6:1377 
LYMPHOID CELLS 
See LYMPHOCYTES 





MACERALS 
Fractionation 
Low temperature chemical fractionation of coal components: a 
novel liquefaction approach, 6:106 
MACHINE TOOLS 


See also GRINDING MACHINES 
LATHES 


Control Equipment 
Diamond-turning tool setting by interferogram analysis, 6:1177 
(Y—2198) 
Operation 
Diamond-turning tool setting by interferogram analysis, 6:1177 
(Y—2198) 
Technology Assessment 
Technology of machine tools. Volume 3. Machine tool 
mechanics, 6:1176 (UCRL—52960-3) 
MAGMAMAX PROCESS 
See BINARY-FLUID SYSTEMS 
MAGNESIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
MAGNESIUM 24 TARGET 
Lithium 6 Reactions 
Elastic scattering and inelastic scattering of 88-MeV ®Li, 
6:1563 (ORNL/TM—7510) 
Oxygen 16 Reactions 
Resonant behavior of the **Mg('®O,'*C)*8Si* (6.4< or 
=E/sub x/< or =10 MeV) reaction, 6:1564 
MAGNESIUM 25 TARGET 
Lithium 6 Reactions 
Elastic scattering and inelastic scattering of 88-MeV ®Li, 
6:1563 (ORNL/TM—7510) 
MAGNESIUM 26 TARGET 
Lithium 6 Reactions 
Elastic scattering and inelastic scattering of 88-MeV ®Li, 
6:1563 (ORNL/TM—7510) 
MAGNESIUM ALLOYS 
Electronic Structure 
Electronic states in Li/sub c/Mg/sub I-c/ alloys: soft x-ray 
emission spectra, 6:1065 (CONF-800859—4) 
MAGNESIUM ISOTOPES 
Binding Energy 
Collapse of the conventional shell-model ordering in the very- 
neutron-rich isotopes of Na and Mg, 6:1560 
Magnetic Dipole Moments 
Collapse of the conventional shell-modei ordering in the very- 
neutron-rich isotopes of Na and Mg, 6:1560 





MAGNESIUM ISOTOPES 
Spin 


Spin 
Collapse of the conventional shell-model ordering in the very- 
neutron-rich isotopes of Na and Mg, 6:1560 
MAGNESIUM OXIDES 
See also SPINELS 
Catalytic Effects 
New catalysts for carbon monoxide-water induced liquefaction, 
6:105 
MAGNET COILS 
Mechanical Structures 
Structural support conceptual studies for a Yin-Yang magnet of 
a tandem mirror reactor. Final report, September 1979- 
August 1980, 6:1709 (UCRL—15291) 
Specifications 
Isabelle dipole and quadrupole coil configurations, 6:1252 
(BNL—28365) 
Non-superconducting magnet structures for near-term, large 
fusion experimental devices, 6:1707 (PPPL—1698) 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC MIRROR CONFIGURATIONS 
Ton Rings 
Intense ion beam applications to magnetic confinement fusion, 
6:1669 (DOE/ET/53005—T1) 
Plasma Confinement 
Plasma stabilization experiment. Final report, 1 October 1979- 
30 April 1980, 6:1683 (DOE/ET/53087—2) 
Plasma Instability 
Plasma stabilization experiment. Final report, 1 October 1979- 
30 April 1980, 6:1683 (DOE/ET/53087—2) 
MAGNETIC SPECTROMETERS 
Superconducting Magnets 
Large superconducting dipole magnet for the heavy ion 
spectrometer system (HISS), 6:1257 (LBL—11579) 
MAGNETIC SUSCEPTIBILITY 
Analytical structure of the wave-number-dependent 
susceptibility of many-fermion systems at low temperature 
and long wavelength. II, 6:1636 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS 
Meetings 
Symposium--engineering aspects of magnetohydrodynamics, 
18th, 1979, 6:888 
Two-Phase Flow 
Single-phase and two-phase magnetohydrodynamic pipe flow, 
6:1464 
MAGNETOSPHERE 
Proton Dosimetry 
BDD: a dosimeter for the Global Positioning System, 6:1270 
(LA—8421-MS) 
MAGNETOTELLURIC SURVEYS 
Data Analysis 
Interpretation of electrical and electromagnetic survey data, 
6:586 (LBL—11236) 
Data Processing 
Field processing of magnetotelluric data, 6:587 (LBL—11236) 
MAINE 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
MAIZE 
Anaerobic Digestion 
Liquid fuels production from biomass. Final report, for period 
ending June 30, 1980, 6:382 (DOE/ET/20050—T1) 
Genetics 
Organization of the R chromosome region in maize. Triennial 
report, 6:1379 (DOE/EV/01300—45) 


ERA Vol. 6, No. 1 / 122S 


MANAGEMENT 
See also ENERGY MANAGEMENT 
NUCLEAR MATERIALS MANAGEMENT 
WASTE MANAGEMENT 
Bibliographies 
Management, career planning, and personnel administration 
bibliography, 6:853 (PUB—372) 
MANGANESE 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
Sulfidation 
Hydrotreating process utilizing elemental sulfur for 
presulfiding the catalyst (Patent), 6:200 
Waste Processing 
Simultaneous removai of hazardous metals from wastewater 
and disposal of the resultant sludge, 6:1354 
MANGANESE COMPLEXES 
Binding Energy 
Electronic interaction of ligands with carbonyl groups in 
transition-metal complexes of the types LMn(CO)s; and 
LMo(CO)s, 6:1136 
MANOMETERS 
See PRESSURE GAGES 
MANURES 
Energy Recovery 
Environmental residuals and capital costs of energy recovery 
from municipal sludge and feedlot manure, 6:446 
(DOE/EV—0107) 
Environmental Impacts 
Environmental residuals and capital costs of energy recovery 
from municipal sludge and feedlot manure, 6:446 
(DOE/EV—0107) 
MANY-BODY PROBLEM 
S Matrix 
Time dependent mean field approximation to the many-body S- 
matrix, 6:1606 (LBL—10688) 
MARINE DISPOSAL 
Environmental Impacts 
Environmental studies data base: development and data 
synthesis activities of the US Subseabed Disposal Program, 
6:310 (SAND—80-2096C) 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE RISERS 
Design 
Articulated plural well deep water production system (Patent), 
6:1190 
MARINE SURVEYS 
See also GEOCHEMICAL SURVEYS 
Communications 
Air gun with reciprocating shuttle (Patent), 6:1233 
Marine seismic transducer (Patent), 6:1234 
MARYLAND 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Geological Surveys 
Western limits of detachment and related structures in the 
Appalachian foreland, 6:243 (DOE/METC/SP—80/23) 
MASS SPECTROMETERS 
Uses 
Targets produced in mass separators, 6:1253 (CONF-801111— 
5) 
MASS TRANSIT SYSTEMS 
Operating Cost 
Operation of a modern trolleybus system. Part I, 6:970 
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Operation 
Operation of a modern trolleybus system. Part I, 6:970 
Operation of a modern trolleybus system. Part II, 6:971 
Operational requirements and technical development of an 
integrated transport system utilising tramways, railway, and 
metro, 6:968 
Planning 
Operation of a modern trolleybus system. Part II, 6:971 
MASSACHUSETTS 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
National electric rate book: Massachusetts, 6:712 (DOE/EIA— 
0158) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Climates 
Implications of solar energy alternatives for community design, 
6:884 (ORNL/Sub—7830/1) 
Insolation 
Implications of solar energy alternatives for community design, 
6:884 (ORNL/Sub—7830/1) 
MASSIVE VECTOR MESON MODEL 
See GLUON MODEL 
MATERIALS (FERROELECTRIC) 
See FERROELECTRIC MATERIALS 
MATERIALS RECOVERY 
Economics 
Economics of nonmetropolitan solid waste resource recovery 
in the North Central Region, 6:1008 
MATERIALS TESTING 
See also NONDESTRUCTIVE TESTING 


Solar materials R and D overview emphasizing solar thermal 
power systems, 6:569 
MATHEMATICAL MODELS 


See also PARTICLE MODELS 
Turbulent Flow 
Impulsively started incompressible turbulent jet, 6:1209 
(SAND—80-8617) 
MATRICES 
Rank of a difference of matrices and associated generalized 
inverses, 6:1792 
MATRIX MATERIALS 
Electromotive Force 
Emf and temperature relaxation in electrolyzed LizCo3-K2Cos- 
LiAIO; tile of molten carbonate fuel cell, 6:931 
Fabrication 
High temperature molten carbonate fuel cells, 6:924 (SAN— 
1196-7) 
Temperature Gradients 
Emf and temperature relaxation in electrolyzed LizCo3-K2Cos- 
LiAlO; tile of molten carbonate fuel cell, 6:931 
MEASURING INSTRUMENTS 
See also CALORIMETERS 
DOSEMETERS 
FLOWMETERS 
GAS METERS 
INTERFEROMETERS 
PRESSURE GAGES 
RADIATION DETECTORS 
Technology Assessment 
High temperature technology: potential, promise, and payoff, 
6:602 (SAND—80-0834C) 
MECHANICAL STRUCTURES 
Stress Analysis 
Statical and dynamical testing of different towers for wind 
turbines, 6:675 (ISD—261) 
MELTDOWN 
Heat Transfer 
Design and verification of modular computer models for 
interpreting rod melting experiments (PWR;BWR), 6:803 
(INEL-tr—S2) 


METAL-NONMETAL BATTERIES 
Research Programs 


Hydraulics 
Design and verification of modular computer models for 
interpreting rod melting experiments (PWR;BWR), 6:803 
(INEL-tr—52) 
MERCAPTANS 
See THIOLS 
MERCURY 
Distribution 
Distribution of mercury in the environment at Almaden, Spain, 
6:1351 (ORNL/TM—7446) 
Environmental Impacts 
Trace-element geochemistry of coal resource development 
related to environmental quality and health, 6:129 
(DOE/CH/93015—3) 
Health Hazards 
Trace-element geochemistry of coal resource development 
related to environmental quality and health, 6:129 
(DOE/CH/93015—3) 
Waste Processing 
Simultaneous removal of hazardous metals from wastewater 
and disposal of the resultant sludge, 6:1354 
MERCURY 190 
High Spin States 
Interpretation of the 21-ns isomer in '®°Hg as (vi/sub 13/2/)? 
from a g-factor measurement, 6:1590 
Isomeric Transitions 
Interpretation of the 21-ns isomer in '°Hg as (vi/sub 13/2/)? 
from a g-factor measurement, 6:1590 
MERCURY 191 
Energy Levels 
Nuclear data sheets for A= 191, 6:1591 
Nuclear Properties 
Nuclear data sheets for A= 191, 6:1591 
MESH GENERATION 
Algorithms 
Self adaptive methods for parabolic partial differential 
equations, 6:1776 (COO—2383-0074) 
MESSENGER-RNA 
Methylation 
[Accumulation of methyl-deficient rat liver messenger 
ribonucleic acid on ethionine administration]. Progress report 
(Methyltransferase activity in Ehrlich ascites tumor cells and 
effects of phorbol ester on methyltransferase activity), 6:1367 
(DOE/EV/10100—1) 
METABOLITES 
Biochemical Reaction Kinetics 
Recent progress in vitamin D metabolism and the chemistry of 
vitamin D metabolites, 6:1370 
METACERCARIAE 
See LARVAE 
METAGALAXY 
See UNIVERSE 
METAL INDUSTRY 
Energy Conservation 
Fuel conservation in high temperature slot-forge furnaces, 
6:983 
Fuel savings through high-effectiveness flue gas recuperation, 
6:992 
Pollution Regulations 
Economic impact of changing the carbon monoxide emission 
limitations for steel mills, r78-1. Final report, 6:1239 (PB— 
80-122476) 
METAL-GAS BATTERIES 
See also ZINC-CHLORINE BATTERIES 
Performance 
Comparison of metal-air batteries for electric vehicle 
propulsion, 6:1042 
Technology Assessment 
Comparison of metal-air batteries for electric vehicle 
propulsion, 6:1042 
METAL-NONMETAL BATTERIES 
See also LITHIUM-SULFUR BATTERIES 
SODIUM-SULFUR BATTERIES 
ZINC-BROMINE BATTERIES 
Research Programs 
Advanced battery project (Ca-Si/Fe sulfide), 6:819 (ANL—80- 
66) 





METALS 
See also ACTINIDES 

ALKALI METALS 
ALKALINE EARTH METALS 
LIQUID METALS 
RARE EARTHS 
REFRACTORY METALS 
SCRAP METALS 


Grain Boundaries 
Group representation of bicrystal invariant translations with an 
application to the topology of secondary grain boundary 
dislocations, 6:1072 (DOE/ER/05002—14) 
Mechanism for diffusion induced grain boundary migration, 
6:1071 (DOE/ER/05002—13) 
Volume dependence of computed grain boundary energy, 
6:1070 (DOE/ER/05002—12) 
Materials Recovery 
Technical options for conservation of metals: case studies of 
selected metals and products. Volume II-D: alternative 
methods for implementing a recycling policy. Working 
paper No. 4, 6:977 (PB—80-110943) 
Metallurgy 
Group representation of bicrystal invariant translations with an 
application to the topology of secondary grain boundary 
dislocations, 6:1072 (DOE/ER/05002— 14) 
Physical Radiation Effects 
Prediction of the behavior of structural materials under 
irradiation through modeling of the microstructure. Progress 
report for period August 30, 1979-November 1, 1980, 6:1093 
(COO—4861-2) 
Production 
Design of metallothermic charges, 6:1063 (SAND—80-6021) 
Research Programs 
Metals and ceramics division materials science program annual 
progress report for period ending June 30, 1980, 6:1080 
(ORNL—S5672) 
Technology Assessment 
Technical options for conservation of metals: case studies of 
selected metals and products. Volume II-F: preliminary 
technology assessment of materials conservation strategies. 
Working paper No. 6, 6:967 (PB—80-1 10968) 
Thermite Process 
Design of metallothermic charges, 6:1063 (SAND—80-6021) 
X-Ray Spectra 
Theory of multi-electron recoil effects on x-ray lineshapes of 
metals, 6:1628 (DOE/ER/01198—1322) 
METEOROLOGY 
See also WEATHER 
Data Analysis 
Analysis of baseline data from federally leased oil shale tracts 
in Colorado and Utah, 6:1306 (DOE/EV/70031—S) 
METHANATION 
Catalysts 
Catalytic metal-rare earth metal hydride for reduction of 
carbon monoxide in hydrogen (Patent), 6:21 
Methanation process (Patent), 6:380 
METHANE 
Biosynthesis 
Effect of gamma radiation on yields of methane gas from the 
anaerobic bacterial digestion of sewage sludge, 6:390 
Indian bio-gas resource index documentary resources, 6:384 
(NP—25164) 
Methane production from municipal wastes in a 100-ton-per- 
day plant, 6:387 
Refuse conversion to methane (refcom): a proof-of-concept 
anaerobic digestion facility, 6:385 
Refuse conversion to methane, 6:1006 
Inhibition 
Liquid fuels production from biomass. Final report, for period 
ending June 30, 1980, 6:382 (DOE/ET/20050—T1) 
Monitoring 
Mobile Ambient Air Monitor, 6:1319 (RFP—3010) 
Production 
China report: economic affairs, No. 82, 6:545 (JPRS—76386) 
Recovery 
Evaluation of data gathered from unminable coal seams. Final 
report (Well evaluation, stimulation and resource 
assessment), 6:138 (DOE/MC/10641—T1) 
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Review of horizontal drilling technology for methane drainage 
from US coalbeds, 6:139 (BM-IC—8829) 
METHANOL 
Thermochemical Heat Storage 
Methanol based heat pumps for storage of solar thermal 
energy, 6:574 
METHYLBENZENE 
See TOLUENE 
MEXICO 
See also CERRO PRIETO GEOTHERMAL FIELD 
Petroleum Industry 
Mexico's petroleum and US policy: implications for the 1980s, 
6:223 (DOE/PE/70078—T2) 
Resource Assessment 
Mexico’s petroleum and US policy: implications for the 1980s, 
6:223 (DOE/PE/70078—T2) 
MFTF DEVICES 
Cryopumps 
MFTF vacuum vessel and cryopumping system, 6:1748 
(UCRL—84924) 
Pressure Vessels 
MFTF vacuum vessel and cryopumping system, 6:1748 
(UCRL—84924) 
Superconducting Magnets 
Manufacturing the MFTF magnet, 6:1711 (UCRL—84299) 
Structural support of a yin-yang magnet for a tandem mirror 
reactor with thermal barriers, 6:1710 (UCRL—84234) 
Tandem mirror magnet system for the mirror fusion test 
facility, 6:1712 (UCRL—84309) 
MHD CHANNELS 
Electronic Circuits 
Research and development studies for MHD/coal power flow 
train components. Part I. Power take off. Progress report, 
6:909 (FE—3084-T1(Pt.1)) 
Flow Models 
Research and development studies for MHD/coal power flow 
train components. Part II. Diagnostics and instrumentation 
MHD channel combutor. Progres report, 6:906 (FE—3084- 
T1(Pt.2)) 
MHD GENERATOR AEDC 
Operation 
MHD high performance demonstration experiment. Quarterly 
progress report, April 1-June 30, 1980, 6:898 (FE—2895-9) 
MHD high performance demonstration experiment. Quarterly 
progress report, January 1-March 31, 1980, 6:897 (FE—2895- 
8) 
Testing 
MHD high performance demonstration experiment. Quarterly 
progress report, April 1-June 30, 1980, 6:898 (FE—2895-9) 
MHD high performance demonstration experiment. Quarterly 
progress report, January 1-March 31, 1980, 6:897 (FE—2895- 
8 


) 
MHD GENERATOR CFFF 
Operation 
MHD Coal-Fired Flow Facility. Quarterly technical progress 
report, January-March 1980, 6:890 (DOE/ET/10815—47) 
Research Programs 
MHD Coal-Fired Flow Facility. Quarterly technical progress 
report, January-March 1980, 6:890 (DOE/ET/10815—47) 
MHD GENERATOR U-25 
Experimental Data 
US/USSR cooperative program in open-cycle MHD electrical 
power generation: joint test report No. 3. Tests in the U-25B 
facility: MHD generator tests No. 4 and 5, 6:896 (ANL- 
IVTAN-JT—3) 
Parametric Analysis 
US/USSR cooperative program in open-cycle MHD electrical 
power generation: joint test report No. 3. Tests in the U-25B 
facility: MHD generator tests No. 4 and 5, 6:896 (ANL- 
IVTAN-JT—3) 
Plasma Diagnostics 
US/USSR cooperative program in open-cycle MHD electrical 
power generation: joint test report No. 3. Tests in the U-25B 
facility: MHD generator tests No. 4 and 5, 6:896 (ANL- 
IVTAN-JT—3) 
MHD GENERATORS 
See also COAL-FIRED MHD GENERATORS 
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LIQUID-METAL MHD GENERATORS 
MHD GENERATOR AEDC 

MHD GENERATOR U-25 
OPEN-CYCLE MHD GENERATORS 
PULSED MHD GENERATORS 


Meetings 
Symposium--engineering aspects of magnetohydrodynamics, 
18th, 1979, 6:888 
Superconducting Magnets 
Safety and reliability in superconducting MHD magnets, 6:901 
(BNL—51062) 
Testing 
Development of a slagging cyclone gasifier for MHD 
applications, 6:85 
MHD HIGH PERFORMANCE DEMONSTRATION EXP. 
See MHD GENERATOR AEDC 
MHD POWER PLANTS 
Air Heaters 
MHD air heater development technology. Progress report, 
November 26, 1979-March 31, 1980, 6:903 
(DOE/ET/15602—T1) 
Economic Analysis 
Operational analysis of open-cycle MHD. Final report, 6:887 
(EPRI-AP—1463) 
Performance analysis of the MHD-steam combined cycle, 
including the influence of cost, 6:889 (ANL/MHD—80-3) 
Marketing Research 
Operational analysis of open-cycle MHD. Final report, 6:887 
(EPRI-AP—1463) 
Meetings 
Symposium--engineering aspects of magnetohydrodynamics, 
18th, 1979, 6:888 
Modifications 
Considerations for adapting an MHD baseload power plant for 
intermediate and peaking duty, 6:895 
Power Generation 
Considerations for adapting an MHD baseload power plant for 
intermediate and peaking duty, 6:895 
Sensitivity Analysis 
Performance analysis of the MHD-steam combined cycle, 
including the influence of cost, 6:889 (ANL/MHD—80-3) 
MICE 
Contamination 
Distribution of mercury in the environment at Almaden, Spain, 
6:1351 (ORNL/TM—7446) 
Genetics 
Genetic and developmental study of a complex locus in the 
house mouse. Progress report, 1979-1980, 6:1378 (COO— 
4159-6) 
Ontogenesis 
Genetic and developmental study of a complex locus in the 
house mouse. Progress report, 1979-1980, 6:1378 (COO— 
4159-6) 
Sensitivity 
Benzene inhalation effects upon tetanus antitoxin. Responses 
and leukemogenesis in mice, 6:1413 (BNL—28428) 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICHIGAN 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
MICROELECTRONIC CIRCUITS 
Fabrication 
Commercial fabrication of 275°C hybrid microcircuits, 6:609 
(SAND—80-0834C) 
Modifications 
Hardening microcircuits against 300°C, yesterday and 
tomorrow, 6:606 (SAND—80-0834C) 


MILITARY FACILITIES 
Resource Recovery Facilities 


Testing 

High temperature high density microelectronics, 6:610 

(SAND—80-0834C) 
MICROEMULSION FLOODING 
Research Programs 

Low interfacial tension and miscibility studies for surfactant 
tertiary oil recovery processes. Annual report, December 1, 
1978-November 30, 1979 , 6:172 (DOE/BC/10007—8) 

MICROSPHERES 
Deformation 
Microsphere thermal deformeter, 6:323 
Fabrication 

Research in microsphere fabrication and coolant loop 
technology for lithium oxide moving bed fusion power plant, 
6:1715 

MICROWAVE AMPLIFIERS 
Specifications 

Development program for a 200 kW, CW gyrotron. Quarterly 
report No. 4, April-June 1980, 6:1258 (ORNL/SUB— 
33200/4) 

Development program for a 200 kW, CW gyrotron. Quarterly 
report No. 3, January-March 1980, 6:1217 (ORNL/SUB— 
33200/3) 

MICROWAVE POWER TRANSMISSION 
Environmental Impacts 

Environmental assessment for the Satellite Power System: 
concept development and evaluation program - effects of 
ionospheric heating on telecommunications, 6:407 
(DOE/ER/10003—T2) 

MICROWAVE RADIATION 
Biological Effects 

An experimental analysis of an observing-response in rats 
exposed to 1.28 and 5.62 gHz microwave irradiation, 6:1416 
(AD-A—080928) 

MID-ATLANTIC REGION 
See also NEW JERSEY 
NEW YORK 
PUERTO RICO 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
MIDDLE DISTILLATES 
See PETROLEUM DISTILLATES 
MIDWEST REGION 
See also IOWA 
KANSAS 
MISSOURI 
NEBRASKA 

Inventory of power plants in the United States: December 

1979, 6:689 (DOE/EIA—0095(79)) 
Insolation 

Site insolation and wind power characteristics: technical report 

Midwest region, 6:402 (DOE/CS/20160—01(Vol.4)) 
Wind 

Site insolation and wind power characteristics: technical report 

Midwest region, 6:402 (DOE/CS/20160—01(Vol.4)) 
MILITARY FACILITIES 
Fuel Consumption 

Sales of fuel oil and kerosene in 1976, 6:216 (DOE/EIA— 
0113/76) 

Sales of fuel oil and kerosene in 1978, 6:217 (DOE/EIA— 
0113(78)) 

Residential Buildings 

A test program to determine the feasibility of installing utility 
meters in military family housing, developing energy 
ceilings, and operating a penalty billing system for occupants 
who overconsume energy. Volume I, 6:960 (AD-A—081056) 

Family housing metering test. A test program to determine the 
feasibility of installing utility meters in military family 
housing, developing energy ceilings, and operating a penalty 
billing system for occupants who overconsume energy. 
Volume II. Appendices, 6:961 (AD-A—081057) 

Resource Recovery Facilities 

Naval facility energy conversion plants as resource recovery 
system components. Interim report for period ending Oct 
1979, 6:993 (AD-A—081232) 





MILITARY PERSONNEL 
Resource Recovery Facilities 


MILITARY PERSONNEL 
Radiation Syndrome 

A predictive study of the incidence of vomiting in irradiated 
military personnel. Project report, 1974-1978, 6:1399 (AD- 
A—081165) 

MILL TAILINGS 
Land Reclamation 

Radioecological investigations of uranium mill tailings systems. 
Progress report, September 1, 1979-September 30, 1980, 
6:1339 (DOE/EV/10305—1) 

MINE HAULAGE 
Patents 

Technical assessment of patents related to underground coal 
mine haulage. Interim report, June 30, 1976 to October 31, 
1977, 6:151 (TID—28233) 

Technical assessment of patents related to underground coal 
mine haulage. Appendix, Volume 2. Rail Haulage (Rail 
haulage patent disclosures), 6:152 (TID—28233/2) 

Simulation 

Evaluation of operational constraints in continuous mining 
systems. New and novel systems, 6:148 (FE—8982- 
T1(Vol.D) 

Technology Assessment 

Technical assessment of patents related to underground coal 
mine haulage. Interim report, June 30, 1976 to October 31, 
1977, 6:151 (TID—28233) 

Technical assessment of patents related to underground coal 
mine haulage. Appendix, Volume 2. Rail Haulage (Rail 
haulage patent disclosures), 6:152 (TID—28233/2) 

MINE-MOUTH GENERATING PLANTS 


See COAL MINES 
FOSSIL-FUEL POWER PLANTS 


MINERAL RESOURCES 
Global Aspects 
Some aspects of materials and energy in relation to electric- 
powered transport, 6:850 
Resource Assessment 
Some aspects of materials and energy in relation to electric- 
powered transport, 6:850 
MINING EQUIPMENT 
See also CONTINUOUS MINERS 
Cables 
Application of internal friction nondestructive evaluation 
technique for wire ropes used in mining operations, 6:146 
(FE—3198-1) 
Design 
Tunnelling machine instrumentation for use in coal mines, 
6:154 (PB—80-115892) 
Manufacturing 
Marketing of coal mining equipment. Evaluation of present 
techniques: suggestions to aid commercialization. Final 
report, 6:145 (DOE/RA/20014—T1) 
Marketing Research 
Marketing of coal mining equipment. Evaluation of present 
techniques: suggestions to aid commercialization. Final 
report, 6:145 (DOE/RA/20014—T1) 
Monitoring 
Tunnelling machine instrumentation for use in coal mines, 
6:154 (PB—80-115892) 
Research Programs 
Marketing of coal mining equipment. Evaluation of present 
techniques: suggestions to aid commercialization. Final 
report, 6:145 (DOE/RA/20014—T1) 
MINKOWSKI SPACE 
Lorentz Transformations 
Superluminal transformations in complex Minkowski spaces, 
6:1645 
MINNFSOTA 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
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Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 

MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 

MISCIBLE FLOODING 
See MISCIBLE-PHASE DISPLACEMENT 

MISCIBLE-PHASE DISPLACEMENT 
See also MICROEMULSION FLOODING 

Basic studies in the recovery of residual oil by chemical 
flooding. Quarterly report, June 1, 1979-August 31, 1979, 
6:173 (DOE/BC/10083—1) 

Research 

Basic studies in the displacement of residual oil by chemical 
flooding. Quarterly report, December 1, 1979-February 29, 
1980, 6:174 (DOE/BC/10083—7) 

Basic studies in the displacement of residual oil by chemical 
flooding. Quarterly report, March 1980-May 31, 1980, 6:175 
(DOE/BC/10083—8) 

Basic studies in the displacement of residual oil by chemical 
flooding. Quarterly report, June 1, 1980-August 31, 1980, 
6:176 (DOE/BC/10083—9) 

MISSISSIPPI 

Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 

Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 

Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA--0165) 

Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 

National electric rate book: Mississippi, 6:707 (DOE/EIA— 
0153) 

Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 

Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 

MISSISSIPPI RIVER 
Thermal Pollution 

Utility-borne costs of thermal standards for the Mississippi and 
Missouri rivers in the MAPP geographical area, 6:723 (PB— 
80-118342) 

MISSOURI 

Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 

Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 

Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 

Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 

Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 

Principal electric facilities maps, 1979, 6:688 (DOE/EIA — 
0057/1-11(79)) 

MISSOURI RIVER 
Thermal Pollution 

Utility-borne costs of thermal standards for the Mississippi and 
Missouri rivers in the MAPP geographical area, 6:723 (PB— 
80-118342) 

MIUS 
(Modular Integrated Utility Systems.) 
Demonstration Programs 

Modular integrated utility system (MIUS) demonstration 

project St. Charles, Maryland. Preliminary design. Volume 
1: appendices A to E. book 2 of 2. Technical report, 6:1003 
(PB—80-122104) 

Design 

Modular integrated utility system (MIUS) demonstration 

project St. Charles, Maryland. Preliminary design. Volume 
1: appendices A to E. book 2 of 2. Technical report, 6:1003 
(PB—80-122104) 
Performance 
Modular integrated utility system (MIUS) demonstration 
project St. Charles, Maryland. Preliminary design. Volume 
1: appendices A to E. book 2 of 2. Technical report, 6:1003 
(PB—80-122104) 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
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MODELS (PARTICLE) 
See PARTICLE MODELS 
MODELS (SHELL) 
See SHELL MODELS 
MODIFIED IN-SITU PROCESSES 
Heat Recovery 
Water treatment and heating in spent shale oil retort (Patent), 
6:255 
MODULAR INTEGRATED UTILITY SYSTEMS 
See MIUS 
MOLTEN CARBONATE FUEL CELLS 
See HIGH-TEMPERATURE FUEL CELLS 
Contamination 
Effects of several trace contaminants on fuel cell performance 
(Theoretical study), 6:928 (DOE/METC/RI—80/16) 
Design 
High temperature molten carbonate fuel cells, 6:924 (SAN— 
1196-7) 
Electrodes 
High temperature molten carbonate fuel cells, 6:924 (SAN— 
1196-7) 
Electrolytes 
Advanced fuel cell development, 6:922 (ANL—80-66) 
Electromotive Force 
Emf and temperature relaxation in electrolyzed LigCo3-K2Cos- 
LiAlO, tile of molten carbonate fuel cell, 6:931 
Matrix Materials 
Characterization of y-LiAlO2 for molten carbonate fuel cells, 
6:930 
Emf and temperature relaxation in electrolyzed LizCos-K2Cos- 
LiAIO, tile of molten carbonate fuel cell, 6:931 
High temperature molten carbonate fuel cells, 6:924 (SAN— 
1196-7) 
Performance 
Effects of several trace contaminants on fuel cell performance 
(Theoretical study), 6:928 (DOE/METC/RI—80/16) 
Performance Testing 
High temperature molten carbonate fuel cells, 6:924 (SAN— 
1196-7) 
Research Programs 
Advanced fuel cell development, 6:922 (ANL—80-66) 
Technology Assessment 
Development of a new direction in power generation--molten 
carbonate fuel cells, 6:926 
Molten carbonate fuel cell improvements, 6:923 (CONF- 
800917—4) 
Temperature Gradients 
Emf and temperature relaxation in electrolyzed LigCo3-K2Cos- 
LiAIO, tile of molten carbonate fuel cell, 6:931 
MOLTEN SALTS 
Mass Transfer 
Mass-transfer characteristics of nitrate-based salt mixtures 
(Heat transfer fluid for solar thermal power systems), 6:483 
(CONF-801055—4) 
MOLYBDENUM 
Catalytic Effects 
Hydrodesulfurization of oil feedstock with presulfided catalyst 
(Patent), 6:250 
Hydrodesulfurization of hydrocarbon oils with a catalyst 
containing arsenic (Patent), 6:203 
Two-cataiyst hydrocracking process (Patent), 6:192 
Chemical Vapor Deposition 
Chemical vapor deposition of group IVB, VB, and VIB 
elements; a literature review. Information circular, 6:1061 
(PB—80-112675) 
Corrosion Resistance 
Interactions between candidate meliter electrode materals and 
defense waste glass melts, 6:287 (RHO-SA—173) 
Environmental Impacts 
Trace-element geochemistry of coal resource development 
related to environmental quality und health, 6:129 
(DOE/CH/93015—3) 
Fracture Properties 
Dependence of fracture toughness of molybdenum laser welds 
cn processing parameters and in-situ oxygen gettering, 
6:1062 (SAND--80-1905C) 


MORDENITE 
Catalytic Effects 


Health Hazards 
Trace-element geochemistry of coal resource development 
related to environmental quality and health, 6:129 
(DOE/CH/93015—3) 
Ion Collisions 
Monte Carlo studies of light ion reflection from metal surfaces, 
6:1764 
Mass Spectroscopy 
Methods for fission product analysis by isotope dilution mass 
spectrometry, 6:1124 (ENICO—1061) 
Physical Radiation Effects 
Void growth and swelling for cyclic pulsed radiation, 6:1095 
(LA—8510-MS) 
Precipitation 
Recovery of molybdenum values from dilute solutions (Patent), 
6:1126 
Sulfidation 
Hydrotreating process utilizing elemental sulfur for 
presulfiding the catalyst (Patent), 6:200 
Surface Properties 
Interaction of oxygen with the Mo(100) surface, 6:1088 
Thermal Fatigue 
Thermal fatigue failures in candidate refractory materials for 
use as protective plates in tokamaks, 6:1749 
Welding 
Dependence of fracture toughness of molybdenum laser welds 
on processing parameters and in-situ oxygen gettering, 
6:1062 (SAND—80-1905C) 
MOLYBDENUM 92 TARGET 
Krypton 86 Reactions 
Quantal dynamics of charge equilibration in damped nuclear 
collisions (430 MeV), 6:1610 (LBL—10688) 
MOLYBDENUM ALLOYS 
Mechanical Properties 
Ultrasonic measurement of elastic moduli of 17-4 pH stainless 
steel and uranium -2 molybdenum from -40°C to 800°C, 
6:1081 (SAND—80-1121) 
MOLYBDENUM COMPLEXES 
Binding Energy 
Electronic interaction of ligands with carbonyl groups in 
transition-metal complexes of the types LMn(CO); and 
LMo(CO)s, 6:1136 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONOPOLES 
Equations of Motion 
Multimonopole solutions in the Prasad-Sommerfield limit, 
6:1538 
MONTANA 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Insolation 
Site insolation and wind power characteristics: technical report 
western region (north section), 6:403 (DOE/CS/20160— 
01(Vol.5)) 
Resource Development 
Energy development and water options in the Yellowstone 
River Basin, 6:1361 (ANL/EES-TM—102) 
Wind 
Site insolation and wind power characteristics: technical report 
western region (north section), 6:403 (DOE/CS/20160— 
01(Vol.5)) 
MORDENITE 
Catalytic Effects 
Catalytic process for preparing olefins by hydrocarbon 
pyrolysis (Patent), 6:202 





MORPHOLOGY 
Catalytic Effects 


MORPHOLOGY 
Genetic Variability 

Pleiotropic mutations at the TUP! locus that affect the 
expression of mating-type-dependent functions in 
Saccharomyces cerevisiae, 6:1396 

MOS TRANSISTORS 
See also MOSFET 
Fabrication 

Compatible thin-film components for high-temperature 

electronics, 6:618 (SAND—80-0834C) 
MOSFET 
Design 

Behavior of silicon devices at high temperatures, 6:616 

(SAND—80-0834C) 
Performance 

Behavior of silicon devices at high temperatures, 6:616 

(SAND—80-0834C) 
MOTORCYCLES 
Exhaust Gases 

Particulate measurement - motorcycle test results. Technical 

report, 6:1016 (PB—80-115983) 
MSSTF 
Experiment Planning 
Midtemperature Solar System Test Facility program status 
report, 6:559 (SAND—80-1681) 
MULTILAMELLAR LIPID VESICLES 
See LIPOSOMES 
MULTIWIRE PROPORTIONAL CHAMBERS 
Reviews 
Some recent developments in nuclear charged particle 
detectors, 6:1272 (LBL—11366) 
MUNICIPAL WASTES 
See also REFUSE DERIVED FUELS 
Anaerobic Digestion 

Characterization and environmental studies of Pompano Beach 
anaerobic digestion facility. Annual report, 6:383 
(DOE/EV/10133—1) 

Methane production from municipal wastes in a 100-ton-per- 
day plant, 6:387 

Refuse conversion to methane, 6:1006 

Combustion 

Characterization of solid waste conversion and cogeneration 

systems, 6:409 (DOE/EV—0105) 
Energy Recovery 

Characterization of solid waste conversion and cogeneration 
systems, 6:409 (DOE/EV—0105) 

Engineering study for a demonstration program to consider 
high and low technology solutions for solid waste disposal 
and energy conservation in Laporte County, Indiana, 6:1005 
(PB—80-114275) 

Environmental residuals and capital costs of energy recovery 
from municipal sludge and feedlot manure, 6:446 
(DOE/EV—0107) 

Environmental Impacts 

Environmental residuals and capital costs of energy recovery 
from municipal sludge and feedlot manure, 6:446 
(DOE/EV—0107) 

Gasification 

Technical, environmental, and economic feasibility of 

multiwaste gasification, 6:1222 (MRC-DA—815) 
Materials Recovery 

Economics of nonmetropolitan solid waste resource recovery 

in the North Central Region, 6:1008 
Pelletizing 

Characterization of solid waste conversion and cogeneration 

systems, 6:409 (DOE/EV—0105) 
Pyrolysis 

Characterization of solid waste conversion and cogeneration 
systems, 6:409 (DOE/EV—0105) 

Technical, environmental, and economic feasibility of 
multiwaste gasification, 6:1222 (MRC-DA—815) 

Recycling 

Atmospheric corrosion resistance of steels prepared from the 
magnetic fraction of urban refuse, 6:1090 (BM-RI—8447) 

Engineering study for a demonstration program to consider 
high and low technology solutions for solid waste disposal 
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and energy conservation in Laporte County, Indiana, 6:1005 
(PB—80-114275) 

Technical options for conservation of metals: case studies of 
selected metals and products. Volume II-D: alternative 
methods for implementing a recycling policy. Working 
paper No. 4, 6:977 (PB—80-1 10943) 

Utilizing the magnetic fraction of raw refuse with shredded 
automobile scrap in cupola gray iron, 6:996 (BM-RI—8454) 

Slagging Pyrolysis Process 
Development and commercialization of a slagging process for 
production of low-Btu gas from solid waste, 6:388 
MUNITIONS 
See ORDNANCE 
MUON BEAMS 
Deep Inelastic Scattering 

CERN high energy deep inelastic muon experiments, 6:1481 
(SLAC—224) 

Deep inelastic muon scattering at FERMILAB, 6:1482 
(SLAC—224) 

MUON REACTIONS 
Fission 

Influence of nuclear-trajectory variations on atomic-excitation 

probabilities, 6:1456 
MUONIC ATOMS 
Nuclear Radii 

Systematics of nuclear radii from elastic electron scattering and 

muonic X-ray measurements, 6:1545 
MUON-NUCLEON INTERACTIONS 
Cross Sections 

Open and hidden charm muoproduction (209 GeV), 6:1479 

(LBL—11561) 
MUSCLES 
Chemical Analysis 

Muscle protein analysis. II. Two-dimensional electrophoresis of 

normal and diseased human skeletal muscle, 6:1392 
Pathological Changes 

Muscle protein analysis. II. Two-dimensional electrophoresis of 

normal and diseased human skeletal muscle, 6:1392 
MX DEVICES 
See MFTF DEVICES 


NAI DETECTORS 
Performance 
Recent results from the crystal ball, 6:1274 (SLAC—224) 
NAPHTHA 
Chemical Preparation 
Conversion of synthesis gas to high octane predominantly 
olefinic naphtha (Patent), 6:84 
Materials Recovery 
Naphtha stripping (Patent), 6:210 
Separation Processes 
Naphtha stripping (Patent), 6:210 
NAPHTHENES 
See CYCLOALKANES 
NASA 
(National Aeronautics and Space Administration.) 
Research Programs 
NASA space power technology program, 6:482 
NATIONAL ELECTRIC RELIABILITY COUNCILS 
See ELECTRIC RELIABILITY COUNCILS 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
Delivery 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Energy Models 
Critique of the mid-range energy forecasting, system oil and 
gas supply models, 6:879 (PNL—3565) 
Energy Policy 
Energy programs/energy markets: overview, 6:869 
(DOE/EIA—0201/16) 
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Energy Supplies 

Critique of the mid-range energy forecasting, system oil and 

gas supply models, 6:879 (PNL—3565) 
Explosions 

Pipeline accident report, Columbia Gas of Virginia, Inc., 
natural gas explosion and fire, Stanardsville, Virginia, 
October 24, 1979, 6:1421 (NTSB-PAR—80-3) 

Forecasting 

Analysis of current trends in US petroleum and natural gas 

production. Report to the Congress, 6:230 (PB—80-116056) 
Fuel Consumption 

Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 

State Energy Data Report: statistical tables and technical 
documentation, 1960 through 1978, 6:951 (DOE/EIA— 
0214(78)) 

Fuel Supplies 

Analysis of current trends in US petroleum and natural gas 

production. Report to the Congress, 6:230 (PB—80-1 16056) 
Imports 

Monthly energy review: executive summary, 6:933 

(DOE/EIA—0035(EX)) 
Inventories 

Underground natural gas storage in the United States, 1979- 
1980 heating year (April 1979-March 1980), 6:242 
(DOE/EIA—0239(79)) 

Legislation 

Energy programs/energy markets: overview, 6:869 

(DOE/EIA—0201/16) 
Market 

Energy programs/energy markets: overview, 6:869 

(DOE/EIA—0201/16) 
Prices 

Cost and quality of fuels for electric utility plants, 1979, 6:719 

(DOE/EIA—0191(79)) 
Pricing Regulations 

Policy alternatives to the average-cost pricing of natural gas, 

6:881 
Production 

Method and system for producing and transporting natural gas 
(Patent), 6:241 

Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 

Recovery 

Western limits of detachment and related structures in the 

Appalachian foreland, 6:243 (DOE/METC/SP—80/23) 
Regulations 

Energy programs/energy markets: overview, 6:869 

(DOE/EIA—0201/16) 
Retail Prices 

Monthly energy review: executive summary, 6:933 

(DOE/EIA—0035(EX)) 
Sulfur Content 

Cost and quality of fuels for electric utility plants, 1979, 6:719 

(DOE/EIA—0191(79)) 
Supply and Demand 

Energy programs/energy markets: overview, 6:869 
(DOE/EIA—0201/16) 

Perspectives on chemicals from petroleum and natural gas, 

6:206 (SAND—80-0074) 
Transport 

An analysis of natural gas master meter systems (definition and 
program) from a federal perspective. Final report, 6:240 
(PB—80-116478) 

Method and system for producing and transporting natural gas 
(Patent), 6:241 

Underground Storage 

Underground natural gas storage in the United States, 1979- 
1980 heating year (April 1979-March 1980), 6:242 
(DOE/EIA—023979)) 

NATURAL GAS DEPOSITS 
Exploration 

Western limits of detachment and related structures in the 

Appalachian foreland, 6:243 (DOE/METC/SP—80/23) 
Hydraulic Fracturing 

Western gas sands project Status report, 1 July-31 July, 1980, 

6:239 (DOE/BC/10003— 14) 


NEON 20 REACTIONS 
Deep inelastic Heavy lon Reactions 


Resource Development 
An examination of issues related to US Lake Erie natural gas 
development. Final report, 6:234 (AD-A-—080844) 
Seismic Surveys 
Seismic reflection mapping of discontinuous sandstone bodies. 
Part I: synthetic modeling studying, 6:235 (SAND—80- 
1455/1) 
Seismic reflection mapping of discontinuous sandstone bodies. 
Part II: field experiment, 6:236 (SAND—80-1455/2) 
NATURAL GAS INDUSTRY 
Surveys 
Underground natural gas storage in the United States, 1979- 
1980 heating year (April 1979-March 1980), 6:242 
(DOE/EIA—0239(79)) 
NATURAL GAS LIQUIDS 
See also LIQUEFIED PETROLEUM GASES 
Prices 
Monthly petroleum product price report, 6:214 (DOE/EIA— 
0032) 
Production 
Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 
Solvent Properties 
Separation of asphaltic materials from heptane soluble 
components in liquified solid hydrocarbonaceous extracts 
(Patent), 6:17 
NATURAL GAS WELLS 
See also WELLHEADS 
Hydraulic Fracturing 
Western gas sands project. Status report, 1 July-31 July, 1980, 
6:239 (DOE/BC/10003— 14) 
N-D METHOD 
Matrix N/D method with absorption and the unitarity problem 
in coupled-channel Regge theory, 6:1510 
NEBRASKA 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
NEODYMIUM 
Mass Spectroscopy 
Methods for fission product analysis by isotope dilution mass 
spectrometry, 6:1124 (ENICO—1061) 
NEODYMIUM LASERS 
Performance 
High average power frequency doubled Nd:YAG lasers, 
6:1204 (UCRL— 15271) 
Power 
High average power frequency doubled Nd:YAG lasers, 
6:1204 (UCRL—15271) 
NEODYMIUM OXIDES 
Fabrication 
Ceramic compositions and articles prepared therefrom (Patent), 
6:1099 
NEON 
Electron-Atom Collisions 
Electron impact excitation of the neon isoelectronic sequence, 
6:1458 
Oscillator Strengths 
Electron impact excitation of the neon isoelectronic sequence, 
6:1458 
NEON 20 REACTIONS 
Do nucleon-nucleon collisions dominate nucleus-nucleus 
interactions, 6:1587 (DOE/ER/70035—3) 
Deep Inelastic Heavy Ion Reactions 
Effect of a density isomer on the distribution of outgoing 
matter in high-energy heavy-ion collisions (393 
MeV/nucleon), 6:1597 (LBL—10688) 
Energy dependence of ®°°Bi fragmentation in relativistic 
nuclear collisions, 6:1593 (DOE/ER/70035—3) 





NEON 20 REACTIONS 
Deep inelastic Heavy lon Reactions 


Energy variation of product mass and charge distributions in 
the interaction of relativistic heavy ions with Ta and U, 
6:1585 (DOE/ER/70035—3) 

Product mass and charge distributions in the interaction of 
relativistic heavy ions with the rare earth, 6:1586 
(DOE/ER/70035—3) 

Target residue recoil properties in the interaction of 8.0 GeV 
2°Ne with ''Ta, 6:1584 (DOE/ER/70035—3) 

Fragmentation 

Target fragmentation of '*’ Au by relativistic heavy ions, 

6:1595 
Fusion Reactions 

Distribution of products in the reaction 7°Ne + Al (118 and 

167 MeV), 6:1561 (LBL—10688) 
Particle Production 

K* production in relativistic nuclear collisions (2.1 GeV/n), 

6:1562 (LBL— 10688) 
NEON IONS 
Absorption Spectra 

Electronic states of Ne2*, Ar2*, Kr2*, and Xe2*. II. Absorption 
cross sections for the 1(1/2)/sub u/—+1(3/2)/sub g/, 
1(1/2)/sub g/, 2(1/2)/sub g/ transitions, 6:1453 

Energy-Level Transitions 

Electronic states of Nez*, Ar2*, Kr2*, and Xe”. II. Absorption 
cross sections for the 1(1/2)/sub u/—+1(3/2)/sub g/, 
1(1/2)/sub g/, 2(1/2}/sub g/ transitions, 6:1453 

NEPTUNIUM 237 
Distribution 

Investigation of the transport of actinide-bearing soil colloids 

in the soil-aquatic environment, 6:1337 (DOE/EV/73012—5) 
NEPTUNIUM COMPOUNDS 
Chemical Preparation 

Actinide sulfite tetrahydrate and actinide oxysulfite 

tetrahydrate (Patent), 6:265 
Infrared Spectra 

Vibrational spectra and normal coordinate analysis of 
neptunium (IV) borohydride and neptunium (IV) 
borodeuteride, 6:1450 

Raman Spectra 

Vibrational spectra and normal coordinate analysis of 
neptunium (IV) borohydride and neptunium (IV) 
borodeuteride, 6:1450 

NEPTUNIUM OXIDES 
Chemical Preparation 

Actinide sulfite tetrahydrate and actinide oxysulfite 

tetrahydrate (Patent), 6:265 
NERVE CELLS 
Receptors 
Regulation of adenosine 3’: 5'-cyclic monophosphate 
accumulation in glia by alpha-adrenergic agonists, 6:1372 

NETWORKS (COMPUTER) 

See COMPUTER NETWORKS 
NEURONS 

See NERVE CELLS 
NEUTRAL BEAM SOURCES 

See also ION SOURCES 

Charge Exchange 

Another look at photodetachment of negative deuterium ions 

in neutral beam injectors, 6:1718 (UCID—18806) 
Electrical Insulation 

Evaluation of brazing techniques for fabricating large ceramic 
ring assemblies as neutral beam and vacuum pump insulators, 
6:1755 

Reviews 

Development of neutral beams for fusion plasma heating, 

6:1716 (CONF-801011—23) 
NEUTRINO DETECTION 
Liquid Scintillation Detectors 
Antineutrino detector for anti v oscillation studies at fission 
weapon tests and at LAMPF, 6:1256 (LA-UR—80-1544) 
NEUTRINOS 
See also ANTINEUTRINOS 
COSMIC NEUTRINOS 
SOLAR NEUTRINOS 
Oscillations 

Neutrino oscillations of the second class, 6:1507 (SLAC-PUB— 

2591) 
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New solar-neutrino flux calculations and implications regarding 

neutrino oscillations, 6:1439 
NEUTRON ABSORBERS 
Fabrication 

Method for manufacture of neutron absorbing articles (Patent), 

6:1624 
NEUTRON BEAMS 
Beam Production 

Conceptual design of beryllium targets for the generation of 
neutron beams for radiation therapy by the (p,n) reaction, 
6:1262 

NEUTRON CAPTURE 
See NEUTRON BEAMS 
NEUTRON DOSIMETRY 
Dose Rates 

Conceptual design of beryllium targets for the generation of 
neutron beams for radiation therapy by the (p,n) reaction, 
6:1262 

NEUTRON FLUENCE 
Measuring Methods 

Neutronics calculations for the TFTR neutron calorimeter, 

6:1662 (PPPL—1695) 
NEUTRON REACTIONS 
Breakup Reactions 

Cross sections for neutron-induced neutron-producing reactions 

in *Li and ’Li at 5.96 and 9.83 MeV, 6:1554 (LA—8342) 
Capture 

Cross-section evaluation utilizing integral reaction-rate 
measurements in fast neutron fields, 6:1541 (CONF-800979— 
9) 

Giant resonance effects in radiative capture, 6:1544 
(DOE/ER/01388—456) 

Cross Sections 

Cross-section evaluation utilizing integral reaction-rate 
measurements in fast neutron fields, 6:1541 (CONF-800979— 
9) 

GLUCS: a generalized least-squares program for updating 
cross section evaluations with correlated data sets, 6:1543 
(ORNL/TM—7341) 

Elastic Scattering 

Cross sections for neutron-induced neutron-producing reactions 

in *Li and ’Li at 5.96 and 9.83 MeV, 6:1554 (LA—8342) 
Inelastic Scattering 

Cross sections for neutron-induced neutron-producing reactions 

in ®Li and ’Li at 5.96 and 9.83 MeV, 6:1554 (LA—8342) 
Nuclear Data Collections 

Data formats and procedures for the Evaluated Nuclear Data 

File, ENDF, 6:1540 (BNL-NCS—50496(Ed.2)) 
P Waves 

Systematics of S- and P-wave radiation widths, 6:1625 (LA- 

UR—80-2702) 
S Waves 

Systematics of S- and P-wave radiation widths, 6:1625 (LA- 

UR—80-2702) 
Thermal Fission 

Decay of mass-separated “*Ga to levels in even-even "Ge, 
6:1572 

Theoretical estimates of decay information for non- 
experimental nuclides, 6:1574 (HEDL-SA—2227-FP) 

NEUTRON-RICH ISOTOPES 
Beta-Minus Decay 

Theoretical estimates of decay information for non- 

experimental nuclides, 6:1574 (HEDL-SA—2227-FP) 
NEVADA 

Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 

Inventory of power plants in the United States: December 
1979, 6:689 (DOE/E!1A—0095(79)) 

Major extra-high voltage transmission lines: December 31. 
1977, 6:750 (DOE/EIA—0165) 

Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 

National electric rate book: Nevada, 6:715 (DOE/EIA— 
0198(79)NV) 

Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 

Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
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Geochemical Surveys 
Geochemistry of the Colado geothermal area, Pershing 
County, Nevada, 6:597 (DOE/ID/12079—9) 
Geologic Faults 
Interpretation of a dipole-dipole electrical resistivity survey, 
Colado geothermal area, Pershing County, Nevada, 6:583 
(DOE/ID/12079—11) 
Geology 

Geology of the Colado Geothermal Area, Pershing County, 

Nevada, 6:575 (DOE/ID/12079—8) 
Geothermal Exploration 

Controlled-source electromagnetic measurements at geothermal 
sites in Nevada, 6:589 (LBL—11236) 

Interpretation of a dipole-dipole electrical resistivity survey, 
Colado geothermal area, Pershing County, Nevada, 6:583 
(DOE/ID/12079—11) 

Geothermal Resources 

Review of water resource potential for developing geothermal 
resource sites in the western United States, 6:576 (HEDL- 
TME—79-74) 

Lakes 

Paleoclimatic significance of lake level fluctuations in the 

Lahontan Basin, 6:1349 (LBL—11265) 
Resistivity Surveys 

Interpretation of a dipole-dipole electrical resistivity survey, 
Colado geothermal area, Pershing County, Nevada, 6:583 
(DOE/ID/12079—11) 

Water Requirements 

Review of water resource potential for developing geothermal 
resource sites in the western United States, 6:576 (HEDL- 
TME—79-74) 

Water Resources 

Review of water resource potential for developing geothermal 
resource sites in the western United States, 6:576 (HEDL- 
TME—79-74) 

NEVADA TEST SITE 
Electrical Surveys 

Nevada nuclear waste storage investigations. Quarterly report, 

April - June 1980, 6:294 (NVO—196-19) 
Geology 

Nevada nuclear waste storage investigations. Quarterly report, 

April - June 1980, 6:294 (NVO— 196-19) 
Radioactive Waste Disposal 

Nevada nuclear waste storage investigations. Quarterly report, 

April - June 1980, 6:294 (NVO— 196-19) 
Seismic Surveys 

Vertical seismic profiling experiment to determine depth and 
dip of the Paleozoic surface at drill hole U10bd, Nevada 
Test Site, Nevada, 6:1429 (USGS-OFR—80-847) 

Seismicity 

Nevada nuclear waste storage investigations. Quarterly report, 

April - June 1980, 6:294 (NVO— 196-19) 
Topography 
Nevada nuclear waste storage investigations. Quarterly report, 
April - June 1980, 6:294 (NVO—196-19) 
NEW ENGLAND 
See NORTH ATLANTIC REGION 
NEW HAMPSHIRE 

Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 

Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 

Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 

Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 

Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 

Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 

NEW JERSEY 

Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 

Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 

Major extra-hig!: voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 


NEW YORK 
Energy Policy 


Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
National electric rate book: New Jersey, 6:702 (DOE/EIA— 
0140) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Geological Surveys 
Western limits of detachment and related structures in the 
Appalachian foreland, 6:243 (DOE/METC/SP—80/23) 
NEW MEXICO 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Air Quality 
Meteological and air quality data, quarterly report. WIPP site: 
Eddy County, New Mexico. Autumn quarter, September 
1977-November 1977, 6:1329 (SAND—80-7121) 
Geothermal Fields 
Preliminary studies of the reservoir capacity and longevity of 
the Baca geothermal field, Nex Mexico, 6:661 (LBL—11236) 
Geothermal Resources 
Review of water resource potential for developing geothermal 
resource sites in the western United States, 6:576 (HEDL- 
TME—79-74) 
Insolation 
Site insolation and wind power characteristics: technical report 
western region (south section), 6:404 (DOE/CS/20160— 
01(Vol.6)) 
Meteorology 
Meteological and air quality data, quarterly report. WIPP site: 
Eddy County, New Mexico. Autumn quarter, September 
1977-November 1977, 6:1329 (SAND—80-7121) 
Water Requirements 
Review of water resource potential for developing geothermal 
resource sites in the western United States, 6:576 (HEDL- 
TME—79-74) 
Water Resources 
Review of water resource potential for developing geothermal 
resource sites in the western United States, 6:576 (HEDL- 
TME—79-74) 
Wind 
Site insolation and wind power characteristics: technical report 
western region (south section), 6:404 (DOE/CS/20160— 
01(Vol.6)) 
NEW YORK 
See also NEW YORK CITY 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
National electric rate book: New York, 6:711 (DOE/EIA— 
0157) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Energy Demand 
New York State Energy Master Plan and Long-Range Electric 
and Gas Report. Appendices. Final report, 6:870 
Energy Policy 
New York State Energy Master Plan and Long-Range Electric 
and Gas Report. Appendices. Final report, 6:870 
New York State Energy Master Plan and Long-Range Electric 
and Gas Report. Final report, 6:871 





NEW YORK 
Energy Policy 


State energy master plan and long-range electric and gas 
report. Executive summary, 6:873 
Energy Supplies 
New York State Energy Master Plan and Long-Range Electric 
and Gas Report. Appendices. Final report, 6:870 
Geological Surveys 
Western limits of detachment and related structures in the 
Appalachian foreland, 6:243 (DOE/METC/SP—80/23) 
Geology 
Regional summary and recommended study area for Ohio and 
New York portions of the Salina Basin, 6:296 (ONWI—29) 
Radioactive Waste Facilities 
Preliminary evaluation of the environmental aspects of 
potential radioactive waste repository study areas in the 
Ohio and New York portions of the Salina Basin, 6:295 
(ONWI—23) 
Regional summary and recommended study area for Ohio and 
New York portions of the Salina Basin, 6:296 (ONWI—29) 
Resource Development 
An examination of issues related to US Lake Erie natural gas 
development. Final report, 6:234 (AD-A—080844) 
NEW YORK CITY 
Air Quality 
The impact of future diesel emissions on the air quality of large 
cities. Final report (Projections for Chicago, Los Angeles, 
and New York City through the year 2000), 6:1309 (PB—80- 
113657) 
NICKEL 
Catalytic Effects 
Hydrodesulfurization of oil feedstock with presulfided catalyst 
(Patent), 6:250 
Hydrodesulfurization of hydrocarbon oils with a catalyst 
containing arsenic (Patent), 6:203 
Two-catalyst hydrocracking process (Patent), 6:192 
Corrosion 
Bearing assembly and the like for use in corrosive and non- 
corrosive atmospheres (Patent), 6:264 
Deformation 
Mechanical properties of crystalline solids. Progress report, 
December 1, 1979-November 30, 1980, 6:1077 
(DOE/ER/02172—35) 
Electron Collisions 
Structure of NHs on Ni(111), 6:1444 (SAND—80-2162C) 
Physical Radiation Effects 
Effect of dose on the evolution of cavities in 500-keV *He* - 
ion irradiated nickel, 6:1761 
Solvent Extraction 
Comparison of extractants for plant-available zinc, cadmium, 
nickel, and copper in contaminated soils, 6:1335 
Sulfidation 
Hydrotreating process utilizing elemental sulfur for 
presulfiding the catalyst (Patent), 6:200 
Swelling 
Inclusion of mobile helium in a rate theory model of void 
swelling, 6:1753 
Technology Assessment 
Technical options for conservation of metals; case studies of 
selected metals and products. Volume II-C: identification 
and evaluation of metal conservation approaches for 
products. Working paper No. 3, 6:976 (PB—80-110935) 
X-Ray Fluorescence Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
NICKEL 58 
Giant Resonance 
Giant multipole resonances from inelastic scattering of 152- 
MeV alpha particles, 6:1569 
NICKEL 58 TARGET 
Alpha Reactions 
Giant multipole resonances from inelastic scattering of 152- 
MeV alpha particles, 6:1569 
Nitrogen 14 Reactions 
B* decay of ®’ As, 6:1570 
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NICKEL 60 TARGET 
Lithium 6 Reactions 
Elastic scattering and inelastic scattering of 88-MeV ®Li, 
6:1563 (ORNL/TM--7510) 
NICKEL COMPOUNDS 
Biological Effects 
Toxicology and metabolism of nickel compounds: 
comprehensive report of overall activities during the three- 
year period from December 1, 1977 to November 30, 1980, 
6:1406 (DOE/EV/03140—S-T1) 
Photoluminescence 
Surfactant tris(2,2’-bipyridine)ruthenium(II) derivatives in 
aqueous micellar solutions. Absorption and emission 
spectroscopy and luminescence quenching, 6:473 
NICKEL-ZINC BATTERIES 
Performance 
Performance characteristics of nickel-zinc electric vehicle 
battery, 6:1041 
NIM 
See NUCLEAR INSTRUMENT MODULES 
NIOBIUM 
Chemical Vapor Deposition 
Chemical vapor deposition of group IVB, VB, and VIB 
elements; a literature review. Information circular, 6:1061 
(PB—80-112675) 
Physical Radiation Effects 
Damage of niobium surfaces caused by bombardement with 
*He* ions of different energies typical for T-20, 6:1763 
Separation Processes 
Process for the production of a tantalum and niobium bearing 
concentrate from a tantalum and niobium bearing ferro-alloy 
(Patent), 6:1127 
X-Ray Fluorescence Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
NIOBIUM 93 TARGET 
Oxygen 16 Reactions 
Light-particle emission in reactions induced with carbon and 
oxygen ions (12 MeV/u), 6:1576 (LBL— 10688) 
NIOBIUM ALLOYS 
Phase Transformations 
Effect of strain on the martensitic phase transition in 
superconducting NbsSn, 6:1075 (UCRL—84211) 
Superconductivity 
Effect of strain on the martensitic phase transition in 
superconducting Nb;Sn, 6:1075 (UCRL—84211) 
NITRIC OXIDE 
Chemical Reaction Kinetics 
Model for stack plume reactions with atmospheric dilution 
(SPREAD), 6:1304 (BNL—28332) 
Monitoring 
Mobile Ambient Air Monitor, 6:1319 (RFP—3010) 
Reductior 
Application of high resolution electron energy loss 
spectroscopy to the characterization of small molecules 
adsorbed on rhodium surfaces, 6:1131 (LBL—11357) 
NITRILES 
See also ACRYLONITRILE 
Photolysis 
Laser photolysis study of the exciplex between triplet benzil 
and triethylamine, 6:1)54 
NITROGEN 
Environmental Impacts 
Trace-element geochemistry of coal resource development 
related to environmental quality and health, 6:129 
(DOE/CH/93015—3) 
Health Hazards 
Trace-element geochemistry of coal resource development 
related to environmental quality and health, 6:129 
(DOE/CH/93015—3) 
NITROGEN 14 REACTIONS 
Compound-Nucleus Reactions 
B* decay of ®’ As, 6:1570 
Interpretation of the 21-ns isomer in '*°Hg as (vi/sub 13/2/)? 
from a g-factor measurement, 6:1590 
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NITROGEN DIOXIDE 
Chemical Reaction Kinetics 
Model for stack plume reactions with atmospheric dilution 
(SPREAD), 6:1304 (BNL—28332) 
NITROGEN ISOTOPES 
Isotope Separation 
Isotope effects in the solution of gases in liquids. Progress 
report, November 1, 1979-October 31, 1980, 6:1168 
(DOE/ER/05031—2) 
NITROGEN OXIDES 


See also NITRIC OXIDE 
NITROGEN DIOXIDE 


Air Pollution Control 

Light-duty diesel gaseous emissions measurement - comparison 
of dilution tunnel test results to certification cell test results, 
6:1021 (PB—80-115991) 

Air Pollution Monitors 

Nitrogen oxide air pollution. Part 2. Detection and analysis 
(citations from the American Petroleum Institute data base). 
Report for 1975-Oct 79, 6:1316 (PB—80-803653) 

Atmospheric Chemistry 

Nitrogen oxide air pollution. Part 3. Atmospheric chemistry 
(citations from the American Petroleum Institute data base). 
Report for 1976-Oct 79, 6:1317 (PB—80-803661) 

Bibliographies 

Nitrogen oxide air pollution. Part 3. Atmospheric chemistry 
(citations from the American Petroleum Institute data base). 
Report for 1976-Oct 79, 6:1317 (PB—80-803661) 

Chemical Radiation Effects 

Infrared laser single photon absorption reaction chemistry in 
the solid state. Reactions of nitrogen oxides with sulfur 
hexafluoride, 6:1151 

Chemical Reactions 

Infrared laser single photon absorption reaction chemistry in 
the solid state. Reactions of nitrogen oxides with sulfur 
hexafluoride, 6:1151 

Monitoring 

Mobile Ambient Air Monitor, 6:1319 (RFP—3010) 

Nitrogen oxide air pollution. Part 2. Detection and analysis 
(citations from the American Petroleum Institute data base). 
Report for 1975-Oct 79, 6:1316 (PB—80-803653) 

Reduction 

Process for removing nitrogen oxides from gas by ammonia 

(Patent), 6:119 
Toxicity 

Nitrogen oxide air pollution. Part 4. Biological effects 
(citations from the American Petroleum Institute data base). 
Report for 1973-Oct 79, 6:1409 (PB—80-803679) 

NONDESTRUCTIVE TESTING 
On-Line Measurement Systems 
STATS: a unique high speed, multiple channel, real-time data 
acquisition system, 6:1295 (SAND—80-1944C) 

NONLINEAR PROBLEMS 

Numerical Solution 

User guide for MINPACK-1, 6:1772 (ANL—80-74) 
NONLINEAR SYSTEMS 
See NONLINEAR PROBLEMS 

NORADRENALINE 

Biological Effects 

Regulation of adenosine 3’: 5’-cyclic monophosphate 
accumulation in glia by alpha-adrenergic agonists, 6:1372 

NORBORNADIENE 
Photochemical Reactions 
Photoconversion of norbornadiene to quadricyclene in the 
presence of a copper(I) carbonyl compound, 6:1152 
NORTH ATLANTIC REGION 
See also CONNECTICUT 
MAINE 
MASSACHUSETTS 
NEW HAMPSHIRE 
RHODE ISLAND 
VERMONT 

Inventory of power plants in the United States: December 

1979, 6:689 (DOE/EIA—0095(79)) 
Energy Source Development 

New England Energy Development Systems Center 
(NEEDS). An experiment in university-industry cooperative 
research. Volume 1: summary of results. Final report, 6:851 
(PB—80-112972) 


NUCLEAR DATA COLLECTIONS 
Evaluation 


New England Energy Development Systems Center 
(NEEDS). An experiment in university-industry cooperative 
research. Volume 2: case histories. Final report, 6:852 (PB— 
80-112980) 

NORTH CAROLINA 

Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 

Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 

Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 

Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 

National electric rate book: North Carolina, 6:704 
(DOE/EIA—0142) 

Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 

Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 

Geology 

Geological investigations of Piedmont and Triassic Rocks, 
Central North Carolina and Virginia (with a field trip guide 
on the bedrock geology of south central Virginia). Carolina 
Geological Society field trip guidebook, 6:1423 
(DOE/SR/00001—T2) 

NORTH DAKOTA 

Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 

Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 

Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 

Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 

National electric rate book: North Dakota, 6:701 (DOE/EIA— 
0139) 

Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 

Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 

Insolation 

Site insolation and wind power characteristics: technical report 

Midwest region, 6:402 (DOE/CS/20160—01(Vol.4)) 
Resource Development 

Energy development and water options in the Yellowstone 

River Basin, 6:1361 (ANL/EES-TM—102) 
Wind 
Site insolation and wind power characteristics: technical report 
Midwest region, 6:402 (DOE/CS/20160—01(Vol.4)) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NPR REACTOR 
See N-REACTOR 
N-REACTOR 
Reactor Materials 

Selection of a non-cobalt alloy for sliding-wear service in a 

nuclear valve, 6:788 (UNI-SA—73) 
Valves 

Selection of a non-cobalt alloy for sliding-wear service in a 

nuclear valve, 6:788 (UNI-SA—73) 
NUCLEAR CHEMISTRY 
Research Programs 

Nuclear chemistry progress report, September 1, 1979-August 

31, 1980, 6:1583 (DOE/ER/70035—3) 
NUCLEAR DATA COLLECTIONS 

ORACLE: an adjusted cross-section and covariance library for 

fast-reactor analysis, 6:780 (CONF-800942—17) 
Data Processing 

Review of the capabilities of the ORNL FORSS Sensitivity 

and Uncertainty Analysis System, 6:781 (CONF-8010113—2) 
Evaluation 

Cross-section evaluation utilizing integral reaction-rate 
measurements in fast neutron fields, 6:1541 (CONF-800979— 
9) 

GLUCS: a generalized least-squares program for updating 
cross section evaluations with correlated data sets, 6:1543 
(ORNL/TM—7341) 





NUCLEAR DATA COLLECTIONS 
Standards 


Standards 

Data formats and procedures for the Evaluated Nuclear Data 

File, ENDF, 6:1540 (BNL-NCS—50496(Ed.2)) 
NUCLEAR EXPLOSION DETECTION 
Seismic Detection 

On detecting and estimating multiple arrivals from 
underground nuclear explosions. Technical report, 6:1297 
(AD-A—079531) 

NUCLEAR EXPLOSIONS 
See also UNDERGROUND EXPLOSIONS 
Hydrodynamics 

Hydrodynamic concepts selected topics for underwater nuclear 

explosions. Technical report, 6:1293 (AD—803113) 
Local Fallout 

Compilation of local fallout data from test detonations 1945- 
1962 extracted from DASA 1251. Volume I. Continental US 
tests, 6:1323 (AD-A—079309) 

Compilation of local fallout data from test detonations 1945- 
1962 extracted from DASA 1251. Volume II. Oceanic U.S. 
tests, 6:1324 (AD-A—079310) 

Shock Waves 

Hydrodynamic concepts selected topics for underwater nuclear 
explosions. Technical report, 6:1293 (AD—803113) 

Sound velocities near the ground in the vicinity of an atomic 
explosion. Report to the test director, 6:1296 (AD—483926) 

NUCLEAR FACILITIES 
See also FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
IRRADIATION PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 
Decommissioning 

Nuclear facility decommissioning and site remedial actions. 
Volume 1. A selected bibliography, 6:284 (ORNL/EIS— 
154/V 1) 

Decontamination 

Nuclear facility decommissioning and site remedial actions. 
Volume |. A selected bibliography, 6:284 (ORNL/EIS— 
154/V 1) 

Design 

Seismic design of nonreactor nuclear facilities, 6:1215 (K-BD— 

904) 
Safety 

Seismic design of nonreactor nuclear facilities, 6:1215 (K-BD— 

904) 
Seismic Effects 

Seismic design of nonreactor nuclear facilities, 6:1215 (K-BD— 

904) 
Seismicity 

Seismic risk analysis for General Electric Plutonium Facility, 
Pleasanton, California. Final report, part II, 6:1427 (UCRL— 
15081(Pt.2)) 

NUCLEAR FUELS 
See also FUEL ELEMENTS 
FUEL SLURRIES 
SPENT FUELS 
Recycling 

Apparatus and process for recovering nuclear fuel from scrap 

material (Patent), 6:288 
NUCLEAR INSTRUMENT MODULES 
Equipment Interfaces 

Interface for rapid data transfer from NIM counters to small 

computers, 6:1220 
NUCLEAR MATERIALS MANAGEMENT 
Computers 

Operational facility-integrated computer system for safeguards, 

6:319 (CONF-800943—19(Draft)) 
Safeguards 

Advanced training course on state systems of accounting for 
and control of nuclear materials. Volume II. Visual aids, 
6:321 (PNL—3525(Vol.2)) 

Advanced training course on state systems of accounting for 
and control of nuclear materials. Volume I. Program for 
technical assistance to IAEA safeguards, 6:320 (PNL— 
3525(Vol.1)) 

NUCLEAR MATTER 
Binding Energy 

Pion condensation in a theory consistent with bulk properties 

of nuclear matter, 6:1602 (1 5L—10688) 
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Equations of State 
Effect of the nuclear compressibility coefficient on the 
expansion of compressed nuclear matter, 6:1603 
Expansion 
Effect of the nuclear compressibility coefficient on the 
expansion of compressed nuclear matter, 6:1603 
Heavy Ion Reactions 
Effect of the nuclear compressibility coefficient on the 
expansion of compressed nuclear matter, 6:1603 
Pion Condensation 
Pion condensation in a theory consistent with bulk properties 
of nuclear matter, 6:1602 (LBL—10688) 
NUCLEAR MEDICINE 


See also BIOMEDICAL RADIOGRAPHY 
RADIOPHARMACEUTICALS 
RADIOTHERAPY 


Research Programs 

Annual progress report, July 1, 1979-June 30, 1980, 6:1332 

(UCLA—12-1253) 
NUCLEAR PHYSICS 
Research Programs 

Determination of neutron cross sections and resonance 
parameters for the osmium isotopes 186, 187, and 188, 7°°TI, 
32S, the stable tellurium isotopes and of the 82 keV inelastic 
cross section for *°*U. Progress report, November 1, 1979- 
September 30, 1980 (Denison Univ., Granville, Ohio), 6:1581 
(DOE/ER/02696—9) 

NUCLEAR POWER 
Energy Consumption 

Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 

State Energy Data Report: statistical tables and technical 
documentation, 1960 through 1978, 6:951 (DOE/EIA— 
0214(78)) 

Power Generation 

Comparative assessment of five long-run energy projections, 
6:864 (DOE/EIA/CR—0016-2) 

Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 

NUCLEAR POWER PLANTS 
Directories 

US central station nuclear electric generating units: significant 
milestones (status as of July 1, 1980), 6:752 (DOE/NE— 
0030/3(80)) 

Fire Prevention 

Fire Protection Research Program at Sandia National 

Laboratories, 6:801 (SAND—80-2422C) 
Personnel 

Quantification of the effects of dependence on human error 

probabilities, 6:798 (SAND—80-2304C) 
Seismic Effects 

Data report of a pretest analysis of soil-structure interaction 
and structural response in low-amplitude explosive testing 
(50 KG) of the heissdampfreaktor (HDR), 6:753 (UCRL— 
15281) 

Standards 

Nuclear standards index, October 1980, 6:774 (RDT-INDEX— 

(10-80)) 
NUCLEAR RADII 

Systematics of nuclear radii from elastic electron scattering and 

muonic X-ray measurements, 6:1545 
NUCLEAR REACTION KINETICS 
Meetings 

Workshop on nuclear dynamics (Tahoe City, California, March 

17 to 21, 1980), 6:1604 (LBL—10688) 
Research Programs 

Nuclear excitations and reaction mechanisms. Progress report, 
1 November 1979-30 September 1980 (Dept. of Physics, 
Brown Univ., Providence, Rhode Island), 6:1600 
(DOE/ER/03235—1) 

NUCLEAR REACTIONS 
See also CHARGED-PARTICLE REACTIONS 
FISSION 
FUSION REACTIONS 
Hartree-Fock Method 

Reaction theory for a nonlinear dynamics: the S-matrix time- 

dependent Hartree-Fock theory, 6:1605 (LBL—10685) 
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Research Programs 
Applied nuclear data research and development. Progress 
report, April 1-June 30, 1980 (LASL), 6:1542 (LA—8524- 
PR) 
NUCLEAR STRUCTURE 
Research Programs 
Investigations of nuclear structure and nuclear reactions 
induced by complex projectiles. Technical progress report, 
November 1, 1979-October 31, 1980 (Dept. of Chemistry, 
Washington Univ., St. Louis), 6:1582 (DOE/ER/04052—T1) 
Nuclear excitations and reaction mechanisms. Progress report, 
1 November 1979-30 September 1980 (Dept. of Physics, 
Brown Univ., Providence, Rhode Island), 6:1600 
(DOE/ER/03235—1) 
Vibrational States 
Giant collective vibrations as TDHF eigensolutions, 6:1601 
(LBL— 10688) 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
Nondestructive Testing 
STATS: a unique high speed, multiple channel, real-time data 
acquisition system, 6:1295 (SAND—80-1944C) 
NUCLEI 
See also HEAVY NUCLEI 
HYPERNUCLEI 
LIGHT NUCLEI 
Fission Barrier 
Calculation of nuclear masses with a folded-Yukawa single- 
particle potential and a Yukawa-plus-exponential 
macroscopic model, 6:1614 (LBL—10688) 
Ground States 
Calculation of nuclear masses with a folded-Yukawa single- 
particle potential and a Yukawa-plus-exponential 
macroscopic model, 6:1614 (LBL—10688) 
NUCLEIC ACID DENATURATION 
Biochemistry 
Ultrashort laser pulse induced electromagnetic stress on 
biological macromolecular systems. Final report, Sep 1976- 
Feb 1978, 6:1417 (AD-A—081230) 
NUCLEONS 
See also PROTONS 
Structure Functions 
Normalizing the renormalization group in deep inelastic 
leptoproduction. CTP No. 878, 6:1519 (CONF-800724—44) 
NYMPHS 
See LARVAE 


Oo 


OAK RIDGE GASEOUS DIFFUSION PLANT 
See ORGDP 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OCCLUSION COMPLEXES 
See CLATHRATES 
OCCUPATIONAL SAFETY AND HEALTH ADM. 
See US OSHA 
OCEAN THERMAL POWER PLANTS 
Demonstration Plants 
Ocean thermal energy conversion (OTEC) power system 
development. Preliminary design report, Appendices, Part 1 
(Final), 6:507 (SAN—1570-2/2) 
Design 
Ocean thermal energy conversion (OTEC) power system 
development. Preliminary design report, Appendices, Part 1 
(Final), 6:507 (SAN—1570-2/2) 
Open-Cycle Systems 
Open cycle approach to ocean thermal energy conversion, 
6:508 


OIL FURNACES 
Fuel Consumption 


Pilot Plants 
Ocean thermal energy conversion (OTEC) power system 
development. Preliminary design report, Appendices, Part | 
(Final), 6:507 (SAN—1570-2/2) 
OCEANS 
See SEAS 
OCTANOLS 
Toxicity 
Toxicity of chemical compounds used for enhanced oil 
recovery. Final report, 6:1410 (DOE/BC/10014—S) 
OCTUPOLAR CONFIGURATIONS 
Ballooning Instability 
High £ studies in the Wisconsin Toroidal Octupole, 6:1682 
(DOE/ET/53051—9) 
High-Frequency Heating 
Lower hybrid heating associated with mode conversion on the 
Wisconsin toroidal octupole, 6:1652 (DOE/ET/53051—10) 
Plasma Macroinstabilities 
High £ studies in the Wisconsin Toroidal Octupole, 6:1682 
(DOE/ET/53051—9) 
OCTYL ALCOHOLS 
See OCTANOLS 
OFFICE BUILDINGS 
ICES 
Office complex analyzed for application of integrated 
community energy systems, 6:964 
OFF-PEAK ENERGY STORAGE 
Electric Batteries 
Thermal management of battery systems for electric vehicles 
and utility load leveling, 6:1046 
Lead-Acid Batteries 
Gas recombination device design and cost study. Final report, 
6:828 (ANL/OEPM—80-7) 
Office for Electrochemical Project Management (OEPM), 
6:820 (ANL—80-66) 
Lithium-Sulfur Batteries 
Advanced battery project, 6:819 (ANL—80-66) 
Zinc-Bromine Batteries 
Zinc-bromine battery for energy storage, 6:718 
OFFSHORE PLATFORMS 
Design 
Articulated plural well deep water production system (Patent), 
6:1190 
OFFSHORE SURVEYS 
See MARINE SURVEYS 
OHIO 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
National electric rate book: Ohio, 6:710 (DOE/EIA—0156) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Geology 
Regional summary and recommended study area for Ohio and 
New York portions of the Salina Basin, 6:296 (ONWI—29) 
Radioactive Waste Facilities 
Preliminary evaluation of the environmental aspects of 
potential radioactive waste repository study areas in the 
Ohio and New York portions of the Salina Basin, 6:295 
(ONWI—23) 
Regional summary and recommended study area for Ohio and 
New York portions of the Salina Basin, 6:296 (ONWI—29) 
Resource Development 
An examination of issues related to US Lake Erie natural gas 
development. Final report, 6:234 (AD-A—080844) 
Waste Disposal 
Hazardous waste management in Ohio, 6:848 
OIL FURNACES 
Fuel Consumption 
Fuel conservation in high temperature slot-forge furnaces, 
6:983 





OIL RETENTION BOOMS 
Fuel Consumption 


OIL RETENTION BOOMS 
Design 
Device for collecting materials as for example oil floating on a 
water surface (Patent), 6:228 
OIL SANDS 
Permeability 
Tar sand extraction by steam stimulation and steam drive: 
measurement of physical properties, 6:251 
(DOE/LETC/TPR—80-1761) 
Specific Heat 
Tar sand extraction by steam stimulation and steam drive: 
measurement of physical properties, 6:251 
(DOE/LETC/TPR—80-1761) 
Thermal Conductivity 
Tar sand extraction by steam stimulation and steam drive: 
measurement of physical properties, 6:251 
(DOE/LETC/TPR—80-1761) 
OIL SHALE DEPOSITS 
Explosive Fracturing 
Assessment of an Antrim Oil Shale fracture zone by vertical 
seismic profiling, 6:244 (FE—2346-91) 
Seismic Surveys 
Assessment of an Antrim Oil Shale fracture zone by vertical 
seismic profiling, 6:244 (FE—2346-91) 
OIL SHALE MINING 


See also SURFACE MINING 
UNDERGROUND MINING 


Hazards 
Evaluation of the fire and explosion hazards of oil shale mining 
and processing. Open file report Jun 77-Sep 78, 6:256 (PB— 
80-113228) 
Safety 
Evaluation of the fire and explosion hazards of oil shale mining 
and processing. Open file report Jun 77-Sep 78, 6:256 (PB— 
80-113228) 
OIL SHALE PROCESSING PLANTS 
Waste Water 
Speciation of trace organic ligands and inorganic and 
organometallic compounds in oil shale process waters, 6:252 
(LBL—11167) 
OIL SHALES 


See also BLACK SHALES 
FLUIDIZED BED REFUSE GASIFICATION 


Comminution 
Method of treating shales (Patent), 6:249 
In-Situ Retorting 
Comparison of flow nonuniformities in oil shale pilot retorts 
with those predicted by numerical flow simulations, 6:247 
Multi-dimensional simulation of flow nonuniformities in 
fissured porous media, 6:246 
Overview of in situ oil shale technology and recent advances 
in true in situ retort modeling, 6:245 
Leaching 
Method of treating shales (Patent), 6:249 
Specific Heat 
Specific heats of Colorado oil shales. a differential scanning 
calorimetry study, 6:253 
OIL SPILL FINGERPRINTING 
See OIL SPILLS 
OIL SPILLS 
Cleaning 
Device for collecting materials as for example oil floating on a 
water surface (Patent), 6:228 
Filtration 
Flow-through coalescing separator (Patent), 6:225 
Separation Processes 
Apparatus for separating sludge, oil and the like from 
contaminated water (Patent), 6:227 
Water Pollution Control 
Device for collecting materials as for example oil floating on a 
water surface (Patent), 6:228 
OIL WELLS 


See also PETROLEUM 
WELLHEADS 


Cables 
Portable cable spooler for wells (Patent), 6:186 
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Drilling Fluids 
Washer/separator system for drilling cuttings in water 
environment oil wells (Patent), 6:226 
Fire Prevention 
Downhole fire control (Patent), 6:181 
Microemulsion Flooding 

Low interfacial tension and miscibility studies for surfactant 
tertiary oil recovery processes. Annual report, December 1, 
1978-November 30, 1979 , 6:172 (DOE/BC/10007—8) 

Oil recovery process: injection of fatty alcohol followed by 
soap (Patent), 6:180 

Miscible-Phase Displacement A 

Basic studies in the recovery of residual oil by chemical 
flooding. Quarterly report, June 1, 1979-August 31, 1979, 
6:173 (DOE/BC/10083—1) 

Basic studies in the displacement of residual oil by chemical 
flooding. Quarterly report, December 1, 1979-February 29, 
1980, 6:174 (DOE/BC/10083—7) 

Basic studies in the displacement of residual oil by chemical 
flooding. Quarterly report, March 1980-May 31, 1980, 6:175 
(DOE/BC/10083—8) 

Basic studies in the displacement of residual oil by chemical 
flooding. Quarterly report, June 1, 1980-August 31, 1980, 
6:176 (DOE/BC/10083—9) 

Pumps 
Oilfield pump stroke monitor (Patent), 6:182 
Steam Injection 

Development and field testing of a process for recovering 
heavy crude oil in the Carlyle pool-Allen County, Kansas 
using the Vapor Therm generator. Final report, 6:178 
(DOE/BETC—2880-1) 

Tubes 
Compensated blast joint for oil well production tubing 
(Patent), 6:187 
OILS 
See also FUEL OILS 
PYROLYTIC OILS 
SHALE OIL 
Emulsification 
Dispersant for coal into oils (Patent), 6:6 

OKLAHOMA 

Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 

Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 

Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 

Major extra-high voltage transmission lines - December 31, 

1978, 6:747 (DOE/EIA—0165(78)) 

National electric rate book: Oklahoma, 6:700 (DOE/EIA— 

0138) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Insolation 
Site insolation and wind power characteristics: technical report 
Southern region, 6:401 (DOE/CS/20160—0(Vol.3)) 
Wind 
Site insolation and wind power characteristics: technical report 
Southern region, 6:401 (DOE/CS/20160—0(Vol.3)) 
OLEFINS 
See ALKENES 
ONCE-THROUGH COOLING SYSTEMS 
Water Requirements 
Evaluation of European rivers for power plant cooling: a 
Polish research project. Final report, 6:694 (PB—80-113632) 
ON-LINE MEASUREMENT SYSTEMS 
Specifications 
STATS: a unique high speed, multiple channel, real-time data 
acquisition system, 6:1295 (SAND—80-1944C) 
ON-SITE POWER GENERATION 
Economic Analysis 
Mine to market. Coal transportation today and tomorrow: 
alternate modes, coal-by-wire, 6:716 
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ONTOGENESIS 
Genetic Variability 

Genetic and developmental study of a complex locus in the 
house mouse. Progress report, 1979-1980, 6:1378 (COO— 
4159-6) 

OPEN-CYCLE COOLING SYSTEMS 
Environmental Impacts 

Production, mortality, and power plant entrainment of larval 
yellow perch in Western Lake Erie. Final report, 1975-78, 
6:722 (PB—80-113855) 

OPEN-CYCLE MHD GENERATORS 
Air Heaters 
Operability and materials testing for MHD air heaters, 6:908 
Feasibility Studies 
Open-cycle coal-fired liquid-metal MHD, 6:893 
OPERATIONAL AMPLIFIERS 
Design 

High temperature analog integrated circuits, 6:1288 (SAND— 
80-0834C) 

ORBITAL SOLAR POWER PLANTS 
Environmental Impacts 

Environmental impacts of the satellite power system (SPS) on 
the middle atmosphere, 6:408 (DOE/ER/10035—01) 

Ionospheric modification by rocket effluents. Final report, 
6:1303 (ANL/EES-TM—100) 

Proceedings of the workshop/symposium on the preliminary 
evaluation of the ionospheric disturbances associated with 
the HEAO-C launch, with applications to the SPS 
environmental assessment, 6:1298 (CONF-7911108—) 

Microwave Power Transmission 

Environmental assessment for the Satellite Power System: 
concept development and evaluation program - effects of 
ionospheric heating on telecommunications, 6:407 
(DOE/ER/10003—T2) 

ORDNANCE 
Leak Testing 

Incipient leak detection using radioactive krypton 85. 

Technical report, Jan 1971-Apr 1972, 6:329 (AD—911945) 
OREGON 

Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 

Inventory of power plants in the United States: December 
1979, 6:689 “‘DOE/EIA—0095(79)) 

Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 

Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 

Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 

Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 

Geochemical Surveys 

Geophysical and geochemical investigations at Mt. Hood, 

Oregon, 6:590 (LBL—11236) 
Geophysical Surveys 

Geophysical and geochemical investigations at Mt. Hood, 
Oregon, 6:590 (LBL—11236) 

Klamath basin geothermal resource and exploration technique 
evaluation, 6:591 (LBL—11236) 

Geothermal Exploration 

Geophysical and geochemical investigations at Mt. Hood, 
Oregon, 6:590 (LBL—11236) 

Klamath basin geothermal resource and exploration technique 
evaluation, 6:591 (LBL—11236) 

Magnetotelluric studies in the high Cascade, Oregon, 6:592 
(LBL—11236) 

Geothermal Wells 

Evaluation of city well 1, Klamath Falls, Oregon, 6:649 

(LBL—11236) 
Magnetotelluric Surveys 
Magnetotelluric studies in the high Cascade, Oregon, 6:592 
(LBL—11236) 
ORES 
See also GOLD ORES 
Desulfurization 

Beneficiation of coal and metallic and non-metallic ores by 
froth flotation process using polyhydroxy alkyl xanthate 
depressants (Patent), 6:18 


ORGANIC NITROGEN COMPOUNDS 
Photoelectron Spectroscopy 


Flotation 
Beneficiation of coal and metallic and non-metallic ores by 
froth flotation process using polyhydroxy alkyl xanthate 
depressants (Patent), 6:18 
ORGANIC ACIDS 
(Excluding NUCLEIC ACIDS and NUCLEOTIDES.) 
Biosynthesis 
Liquid fuels production from biomass. Final report, for period 
ending June 30, 1980, 6:382 (DOE/ET/20050—T1) 
Electrolysis 
Liquid fuels production from biomass. Final report, for period 
ending June 30, 1980, 6:382 (DOE/ET/20050—T1) 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED AROMATIC HYDROCARBONS 
Chemical Properties 
Reviews of the environmental effects of pollutants: XII. 
Hexachlorocyclopentadiene Final report, 6:1407 (PB—80- 
122963) 
Ecological Concentration 
Reviews of the environmental effects of pollutants: XII. 
Hexachlorocyclopentadiene. Final report, 6:1407 (PB—80- 
122963) 
Photochemical Reactions 
Study of the effectiveness of the Cl/sub x/ catalytic ozone loss 
mechanisms, 6:1301 (UCRL—84071) 
Physical Properties 
Reviews of the environmental effects of pollutants: XII. 
Hexachlorocyclopentadiene. Final report, 6:1407 (PB—80- 
122963) 
Toxicity 
Reviews of the environmental effects of pollutants: XII. 
Hexachlorocyclopentadiene. Final report, 6:1407 (PB—80- 
122963) 
ORGANIC COMPOUNDS 


See also AMINES 
CARBOHYDRATES 
CHEMICAL FEEDSTOCKS 
HYDROCARBONS 
KETONES 
ORGANIC ACIDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC OXYGEN COMPOUNDS 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
Sorptive Properties 
Further characterization of sorbents for environmental 
sampling. Final report Mar 78-Jun 79, 6:1313 (PB—80- 
118763) 
ORGANIC IODINE COMPOUNDS 
Crystal Structure 
Crystal structure and properties of tetrathiafulvalenium 
triiodide, 6:1146 
Electrical Properties 
Crystal structure and properties of tetrathiafulvalenium 
triiodide, 6:1146 
ORGANIC ION EXCHANGERS 
Performance 
Anion exchange resin selectivity as a function of resin 
composition, revisited, 6:1129 
ORGANIC NITROGEN COMPOUNDS 
See also ACRYLAMIDE 
ACRYLONITRILE 
AMIDES 
AMINES 
AMINO ACIDS 
BIPYRIDINES 
DIMETHYLGL YOXIME 
IMIDES 
IMINES 
INDOLES 
NITRILES 
PROTEINS 
PYRAZOLES 
QUINOLINES 
SEROTONIN 
URETHANE 
Photoelectron Spectroscopy 
Ion fragmentation from noninterconverting electronic states, 
6:1150 





ORGANIC NITROGEN COMPOUNDS 
Thermodynamic Properties 


Ti-ermodynamic Properties 
Thermochemistry of trans-diimide and 1,1-diazene. Ab initio 
studies, 6:1145 
ORGANIC OXYGEN COMPOUNDS 
See also CARBOHYDRATES 
FURFURAL 
KETONES 
ORGANIC ACIDS 
QUINONES 
Photochemistry 
Chemically modified electrodes in dye-sensitized photogalvanic 
ceils, 6:430 
Photoelectrochemical Cells 
Chemically modified electrodes in dye-sensitized photogalvanic 
cells, 6:430 
Photolysis 
Laser photolysis study of the exciplex between triplet benzil 
and triethylamine, 6:1154 
ORGANIC PHOSPHORUS COMPOUNDS 
See also TBP 
USSR report: chemistry, No. 72, 6:207 (JPRS—76551) 
ORGANIC POLYMERS 
See also PLASTICS 
POLYETHYLENE GLYCOLS 
POL YISOPRENE 
POL YOLEFINS 
RESINS 
Radiation Detection 
System for measuring radioactivity of labelled biopolymers 
(Patent), 6:1269 
ORGANIC SOLVENTS 
Incineration of contaminated organic solvents in a fluidized- 
bed calciner, 6:275 (CONF-801038—6) 
Activation Analysis 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 30. 
Volume III. Pilot plant development work. Part 6. The fate 
of trace elements in the SRC process (111 references), 6:97 
(DOE/ET/10104—T3) 
ORGANIC SULFUR COMPOUNDS 


See also ETHIONINE 
THIOLS 
THIOPHENE 


Removal 
Project for laboratory study for removal of organic sulfur from 
coal. Quarterly technical progress report, 6:14 
(DOE/PC/30141—T2) 
ORGANIC WASTES 
Pelletizing 
Fuel pellets and process for producing fuel pellets from 
botanical materials (Patent), 6:395 
ORGANOMETALLIC COMPOUNDS 
Chemical Preparation 
Unprecedented regiospecificity and stereospecificity in 
reactions of PhsC* PF¢- with rhenium alkyls of the formula 
(eta~-CsHs)Re(NO)(PPhs)(CH2R), 6:1147 
Isomerization 
Unprecedented regiospecificity and stereospecificity in 
reactions of PhsC* PF¢- with rhenium alkyls of the formula 
(eta-CsHs)Re(NO)(PPhs)(CHoR), 6:1147 
Quantitative Chemical Analysis 
Speciation of trace organic ligands and inorganic and 
organometallic compounds in oil shale process waters, 6:252 
(LBL—11167) 
ORGDP 
(Oak Ridge Gaseous Diffusion Plant.) 
Waste Heat Utilization 
Industrial applications of warm water, 6:991 
ORNL 
(Oak Ridge National Laboratory.) 
Quality Assurance 
Quality assurance in a large research and development 
laboratory, 6:1214 (CONF-800927—3) 
Research Programs 
ORNL thermal energy storage program overview, 6:814 
(DOE/TIC—11283) 
OSHA 
See US OSHA 
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OSMIUM 
Chemical Reactions 
Reactions of imines with (1-H)2Oss3(CO):0. Competitive 
addition and abstraction of hydrogen atoms to and from an 
iminyl group, 6:1140 
Crystal Structure 
Reactions of imines with (j1-H)2Oss(CO):0. Competitive 
addition and abstraction of hydrogen atoms to and from an 
iminyl group, 6:1140 
Molecular Structure 
Reactions of imines with (u-H)2Oss(CO):0. Competitive 
addition and abstraction of hydrogen atoms to and from an 
iminyl group, 6:1140 
OSMIUM 191 
Energy Levels 
Nuclear data sheets for A= 191, 6:1591 
Nuclear Properties 
Nuclear data sheets for A= 191, 6:1591 
OSMIUM COMPOUNDS 
Chemical Reactions 
Reactions of imines with (j1-H)2Oss(CO):0. Competitive 
addition and abstraction of hydrogen atoms to and from an 
iminyl group, 6:1140 
Reactons of a,8-unsaturated imines with (j1-H)2Os3(CO):0 
including the dehydrogenation of an isopropyl! group, 6:1141 
Crystal Structure 
Reactions of imines with (j1-H)2Oss(CO):0. Competitive 
addition and abstraction of hydrogen atoms to and from an 
iminyl group, 6:1140 
Reactons of a,B-unsaturated imines with (u-H)2Oss(CO):0 
including the dehydrogenation of an isopropyl group, 6:1141 
Molecular Structure 
Reactions of imines with (j1-H)2Oss(CO),:0. Competitive 
addition and abstraction of hydrogen atoms to and from an 
iminyl group, 6:1140 
Reactons of a,8-unsaturated imines with (u-H)2Oss(CO):o 
including the dehydrogenation of an isopropyl] group, 6:1141 
OSMOTIC POWER PLANTS 
See SALINITY GRADIENT POWER PLANTS 
OXYGEN 
Activation Analysis 
14 MeV neutron activation analysis of oxygen in Li-Si alloys 
for Li(Si)/FeS2 thermally activated batteries, 6:830 
(SAND—80-1508C) 
Adsorption 
Interaction of oxygen with the Mo(100) surface, 6:1088 
Atomic Beam Sources 
Development of a supersonic atomic oxygen nozzle beam 
source for crossed beam scattering experiments, 6:1443 
Atom-Molecule Collisions 
Development of a supersonic atomic oxygen nozzle beam 
source for crossed beam scattering experiments, 6:1443 
Chemical Reactions 
Improved treatment of threshold contributions in variational 
transition-state theory, 6:1137 
Chemisorption 
Application of high resolution electron energy loss 
spectroscopy to the characterization of small molecules 
adsorbed on rhodium surfaces, 6:1131 (LBL—11357) 
Ion-Atom Collisions 
Unexpected charge-state dependence of K x rays produced in 
gaseous targets by S/sup +q/ and Ti/sup +q/ ions, 6:1460 
OXYGEN 16 
Vibrational States 
Giant collective vibrations as TDHF eigensolutions, 6:1601 
(LBL— 10688) 
OXYGEN 16 REACTIONS 
Alpha-Transfer Reactions 
Molecular resonances and the production of fast a particles in 
the reaction of '*O with /sup 12,13/C nuclei, 6:1559 
Resonant behavior of the **Mg('®O,'*C)*8Si* (6.4< or 
=E/sub x/< or =10 MeV) reaction, 6:1564 
Breakup Reactions 
Molecular resonances and the production of fast a particles in 
the reaction of '*O with /sup 12,13/C nuclei, 6:1559 
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Compound-Nucleus Reactions 
Alpha particle emission in peripheral heavy ion reactions at 20 
MeV/u, 6:1596 
Fluctuations in '*C('*O,a)**Mg and '*C('®O,®Be/sub 
g.s./)°Ne reactions, 6:1557 
Light-particle emission in reactions induced with carbon and 
oxygen ions (12 MeV/u), 6:1576 (LBL—10688) 
Deep Inelastic Heavy Ion Reactions 
Heavy target fragmentation in the projectile energy region 
from 7.4 to 19 MeV/A, 6:1592 (DOE/ER/70035—3) 
Light-particle emission in reactions induced with carbon and 
oxygen ions (12 MeV/u), 6:1576 (LBL—10688) 
Fission 
Correlated fission fragments emitted in the reaction of '*O on 
238 at 20 MeV/nucleon, 6:1599 
Heavy target fragmentation in the projectile energy region 
from 7.4 to 19 MeV/A, 6:1592 (DOE/ER/70035—3) 
Fragmentation 
Alpha particle emission in peripheral heavy ion reactions at 20 
MeV /u, 6:1596 
Inelastic Scattering 
Measurement of the non-fusion yield in **O + '*O at E/sub 
cm/ = 34 MeV, 6:1551 (LBL—10688) 
Molecular resonances and the production of fast a particles in 
the reaction of '*O with /sup 12,13/C nuclei, 6:1559 
Precompound-Nucleus Emission 
Light-particle emission in reactions induced with carbon and 
oxygen ions (12 MeV/u), 6:1576 (LBL— 10688) 
Nucleon emission from a localized excited zone in heavy ion 
reactions (315 MeV), 6:1611 (LBL—10688) 
OXYGEN 16 TARGET 
Oxygen 16 Reactions 
Measurement of the non-fusion yield in '*O + '*O at E/sub 
cm/ = 34 MeV, 6:1551 (LBL—10688) 
Pion Reactions 
A-nucleus interactions. CTP No. 887, 6:1550 (CONF-800863— 
3) 
OXYGEN 18 
Distribution 
China report: science and technology, No. 59, 6:1358 (JPRS— 
76537) 
Measuring Methods 
China report: science and technology, No. 59, 6:1358 (JPRS— 
76537) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN ISOTOPES 
Isotope Separation 
Isotope effects in the solution of gases in liquids. Progress 
report, November 1, 1979-October 31, 1980, 6:1168 
(DOE/ER/05031—2) 
OXYMETHYLENE 
See FORMALDEHYDE 
OZONE 
Aerial Monitoring 
Global distributions of total ozone during January and 
February 1979 as determined from DMSP multichannel filter 
radiometer measurements, 6:1320 (UCRL—84070) 
Catalytic Effects 
Study of the effectiveness of the Cl/sub x/ catalytic ozone loss 
mechanisms, 6:1301 (UCRL—84071) 
Monitoring 
Mobile Ambient Air Monitor, 6:1319 (RFP—3010) 


p 


PACIFIC NORTHWEST REGION 
See also ALASKA 
IDAHO 
OREGON 
WASHINGTON 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 


PARABOLIC TROUGH COLLECTORS 
Solar Absorbers 


Insolation 
Site insolation and wind power characteristics: technical report 
western region (north section), 6:403 (DOE/CS/20160— 
01(Vol.5)) 
Wind 
Site insolation and wind power characteristics: technical report 
western region (north section), 6:403 (DOE/CS/20160— 
01(Vol.5)) 
PACIFIC OCEAN 
Nuclear Explosions 
Compilation of local fallout data from test detonations 1945- 
1962 extracted from DASA 1251. Volume II. Oceanic U.S. 
tests, 6:1324 (AD-A—079310) 
PAD DISTRICTS 
Sales of asphalt in 1978, 6:215 (DOE/EIA—0112/78) 
Sales of fuel oil and kerosene in 1976, 6:216 (DOE/EIA— 
0113/76) 
Sales of fuel oil and kerosene in 1978, 6:217 (DOE/EIA— 
0113(78)) 
Sales of liquefied petroleum gases and ethane in 1977, 6:238 
(DOE/EIA—0114/77) 
PALLADIUM 
Catalytic Effects 
Hydrocarbon dehydrogenation with a multimetallic catalytic 
composite (Patent), 6:204 
Sulfidation 
Hydrotreating process utilizing elemental sulfur for 
presulfiding the catalyst (Patent), 6:200 
PALLADIUM 109 
Energy Levels 
Unique parity states in '°Pd as a test of particle-rotor and 
IBFA models, 6:1575 (BNL—28305) 
PALLADIUM CHLORIDES 
Crystal Structure 
Polarized electronic absorption spectra of (ethylenediamine) 
dichloropalladium(II) (At temperatures of 300° and 5°K), 
6:1139 
PAPER INDUSTRY 
Cogeneration 
Electricity pricing and electricity supply: the influence of 
utility pricing on electricity production by pulp and paper 
mills, 6:857 
Industrial cogeneration case study No. 3: Mead Corporation 
Paper Mill, Kingsport, Tennessee, 6:979 (ANL/CNSV- 
TM—42) 
Energy Recovery 
Financial assistance for energy recovery from industrial waste: 
wood, paper, and food processing. Environmental 
assessment, 6:986 (DOE/EA—0124) 
PARABOLIC COLLECTORS 


See also PARABOLIC DISH COLLECTORS 
PARABOLIC TROUGH COLLECTORS 


Design 
Solar energy collector and transfer apparatus (Patent), 6:566 
PARABOLIC DISH COLLECTORS 
Cavity Receivers 
Simulation exercise of a cavity-type solar receiver using the 
HEAP program, 6:501 
Efficiency 
Simulation exercise of a cavity-type solar receiver using the 
HEAP program, 6:501 
Research Programs 
Solar parabolic dish thermal power systems technology and 
applications, 6:502 
PARABOLIC POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
PARABOLIC REFLECTORS 
Design 
Secondary concentration for linear focusing systems: a novel 
approach, 6:56] 
PARABOLIC TROUGH COLLECTORS 
Manufacturing 
Preliminary definition and characterization of a solar industrial 
process heat technology and manufacturing plant for the 
year 2000, 6:551 (DOE/EV—0100) 
Solar Absorbers 
Measuring overall emittance of concentrator receiver pipes, 
6:550 





PARABOLIC TROUGH COLLECTORS 
Solar Receivers 


Solar Receivers 
Annular solar receiver thermal characteristics, 6:558 (SAND— 
79-1010) 
Measuring overall emittance of concentrator receiver pipes, 
6:550 
PARAFFINS 
See ALKANES 
PARAMAGNETISM 
Temperature Dependence 
Analytical structure of the wave-number-dependent 
susceptibility of many-fermion systems at low temperature 
and long wavelength. II, 6:1636 
PARTIAL DIFFERENTIAL EQUATIONS 
Numerical Solution 
Self adaptive methods for parabolic partial differential 
equations, 6:1776 (COO—2383-0074) 
PARTIAL OXIDATION PROCESSES 
Catalysts 
Catalyst and process development for the Hz preparation from 
future fuel cell feedstocks. Quarterly progress report, 
October 1, 1978-December 31, 1978, 6:369 
(DOE/ET/15383—3) 
Catalyst and process development for hydrogen preparation 
from future fuel cell feedstocks. Quarterly report, April 1- 
June 30, 1980, 6:372 (DOE/ET/15383—22) 
PARTICLE MODELS 


See also COLOR MODEL 
GLUON MODEL 
HIGGS MODEL 
JET MODEL 
QUARK MODEL 
UNIFIED GAUGE MODELS 


New experimental evidence for a new interpretation of flavor 
SU(3) (Cabibbo model), 6:1506 (DOE/ER/03992—402) 
PARTICLE SIZE CLASSIFIERS 
Design 
Method and apparatus for classifying solids and transporting 
solids-laden fluid (Patent), 6:1178 
Electronic Equipment 
Simplified operation manual PA-720 particle counter, 6:1281 
(UCID— 18317) 
Manuals 
Simplified operation manual PA-720 particle counter, 6:1281 
(UCID— 18817) 
PARTICLES 
Removal 
Laminar flow cyclone development program. Quarterly 
technical status report, April 1-June 30, 1980, 6:739 (FE— 
3242-24) 
PARTON MODEL 
Quantum Chromodynamics 
Jet acollinearity and quark form factors, 6:1520 
(DOE/ER/01388—813) 
PASSIVE SOLAR COOLING SYSTEMS 
Earth tempering as a passive design strategy, 6:956 (PUB— 
355) 
Sensible and iatent cooling requirements of conventional and 
passively cooled residences in American climates, 6:959 
Computer Codes 
Continuing development of the DEROB system. Quarterly 
report, July 1, 1980-September 30, 1980, 6:515 
(DOE/CS/30254—1) 
Desiccants 
Solar dehumidification, 6:527 (PUB—355) 
PASSIVE SOLAR HEATING SYSTEMS 


See also THERMIC DIODE SOLAR PANELS 
TROMBE WALLS 


Computer Codes 
Continuing development of the DEROB system. Quarterly 
report, July 1, 1980-September 30, 1980, 6:515 
(DOE/CS/30254—1) 
SOLCOST support and maintenance. Quarterly technical 
Status report, 6:516 (DOE/ET/20108—T1) 
Economic Analysis 
SOLCOST support and maintenance. Quarterly technical 
Status report, 6:516 (DOE/ET/20108—T1) 
Economic Impact 
Incremental cost of electricity used as backup for passive 
heated homes, 6:513 (BNL—28271) 
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PAVEMENTS 
Recycling 
Potential for utilizing industrial wastes and by-products in 
construction of transportation facilities in Virginia. Part I. 
Final report, 6:997 (PB—80-122989) 
Recycled portland cement concrete pavements. part ii. state-of- 
the-art summary. Final report, 6:998 (PB—80-122997) 
Waste Product Utilization 
Potential for utilizing industrial wastes and by-products in 
construction of transportation facilities in Virginia. Part I. 
Final report, 6:997 (PB—80-122989) 
PDP COMPUTERS 
Magnetic Disks 
Virtual disks: sharing large disks between computers (PDP-11), 
6:1773 (CONF-801121—3) 
PDX DEVICES 
Impurities 
Tracer element injection into PDX tokamak for spectral line 
indentification and localized Doppler temperature 
measurement, 6:1663 (PPPL—1712) 
Magnet Coils 
Non-superconducting magnet structures for near-term, large 
fusion experimental devices, 6:1707 (PPPL—1698) 
Plasma Diagnostics 
Tracer element injection into PDX tokamak for spectral line 
indentification and localized Doppler temperature 
measurement, 6:1663 (PPPL—1712) 
PEARL SPAR 
See DOLOMITE 
PEAT 
Fluidized-Bed Combustion 
Pyroflow: a circulating fluid bed reactor for energy production 
from biomass, 6:396 
Research Programs 
First technical contractors’ conference on peat. Final report, 
6:135 (DOE/ET/10159—T3) 
Peat deposits of Light Ground Pocosin, Pamlico County, 
North Carolina, 6:136 (DOE/ET/10159—T4) 
Peat resources of North Carolina. Quarterly progress report, 
6:137 (DOE/ET/10159—TS) 
Peat resources of North Carolina. A progress report, 6:134 
(DOE/ET/10159—T2) 
Peat resources of North Carolina. Quarterly progress report, 
6:133 (DOE/ET/10159—T1) 
Resource Assessment 
First technical contractors’ conference on peat. Final report, 
6:135 (DOE/ET/10159—T3) 
Peat deposits of Light Ground Pocosin, Pamlico County, 
North Carolina, 6:136 (DOE/ET/10159—T4) 
Peat resources of North Carolina. Quarterly progress report, 
6:137 (DOE/ET/10159—TS) 
Peat resources of North Carolina. A progress report, 6:134 
(DOE/ET/10159—T2) 
Peat resources of North Carolina. Quarterly progress report, 
6:133 (DOE/ET/10159—T1) 
PEBBLE BED REACTORS 
Reactor Control Systems 
Pebble bed reactor fiscal year 1980: review summary report, 
6:760 (GA-A—15956) 
Reactor Cores 
Pebble bed reactor fiscal year 1980: review summary report, 
6:760 (GA-A—15956) 
Reactor Maintenance 
Pebble bed reactor fiscal year 1980: review summary report, 
6:760 (GA-A—15956) 
Reactor Operation 
Pebble bed reactor fiscal year 1980: review summary report, 
6:760 (GA-A—15956) 
Reactor Safety 
Pebble bed reactor fiscal year 1980: review summary report, 
6:760 (GA-A—15956) 
PELLETS (FUEL) 
See FUEL PELLETS 
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PENETRATORS 
Fabrication 
Vacuum-water production heat treatment of XM774 and 


XM833 depleted uranium-0.75% titanium penetrators, 6:1060 


(NLCO—1166) 
PENNSYLVANIA 


Cost and quality of fuels for electric utility plants, 1979, 6:719 


(DOE/EIA—0191(79)) 

Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 

Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 

Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 


Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 


Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 


Weekly coal production: Bituminous and lignite, Pennsylvania 


anthracite, 6:143 (DOE/EIA—0218) 
Geological Surveys 
Western limits of detachment and related structures in the 
Appalachian foreland, 6:243 (DOE/METC/SP—80/23) 
Resource Development 
An examination of issues related to US Lake Erie natural gas 
development. Final report, 6:234 (AD-A—080844) 
PENTADIENES 
Chemical Properties 
Reviews of the environmental effects of pollutants: XII. 
Hexachiorocyclopentadiene. Final report, 6:1407 (PB—80- 
122963) 
Ecological Concentration 
Reviews of the environmental effects of pollutants: XII. 
Hexachlorocyclopentadiene. Final report, 6:1407 (PB—80- 
122963) 
Physical Properties 
Reviews of the environmental effects of pollutants: XII. 
Hexachlorocyclopentadiene. Final report, 6:1407 (PB—80- 
122963) 
Toxicity 
Reviews of the environmental effects of pollutants: XII. 
Hexachlorocyclopentadiene. Final report, 6:1407 (PB—80- 
122963) 
PERMANENT MAGNETS 
Magnetic Properties 
Samarium-cobalt-copper-iron-titanium permanent magnets 
(Patent), 6:1057 
Materials 


R2Coi7 rare type-earth-cobalt, permanent magnet material and 


process for producing the same (Patent), 6:1086 
Production 


R2Co;; rare type-earth-cobalt, permanent magnet material and 


process for producing the same (Patent), 6:1086 
PERMEABILITY 
Control 
Infiltration control for low-level radioactive solid waste 
disposal areas: an assessment, 6:298 (ORNL/TM—6473) 
PERMEABILITY (MAGNETIC) 
See MAGNETIC SUSCEPTIBILITY 
PERMUTIT (ORGANIC) 
See ORGANIC ION EXCHANGERS 
PERSONNEL 


See also ASTRONAUTS 
AVIATION PERSONNEL 
MILITARY PERSONNEL 


Education 
Management, career planning, and personnel administration 
bibliography, 6:853 (PUB—372) 
Failure Mode Analysis 
Quantification of the effects of dependence on human error 
probabilities, 6:798 (SAND—80-2304C) 
Health Services 
Maintaining ideal body weight counseling sessions, 6:1422 
(SAND—80-1940C) 
Radiation Hazards 
Gasp. Contamination study, 6:1397 (AD—346887) 
Weight 
Maintaining ideal body weight counseling sessions, 6:1422 
(SAND—80-1940C) 


PERTURBATION THEORY 
Implementation, verification, and application of multicycle 
depletion perturbation theory, 6:779 (CONF-800942— 15) 
PETRA STORAGE RING 
Electron-Positron Interactions 
First year of Mark-J: physics with high energy electron- 
positron colliding beams. Report No. 107, 6:1267 
(DOE/ER/03069—779) 
On-Line Measurement Systems 
First year of Mark-J: physics with high energy electron- 
positron colliding beams. Report No. 107, 6:1267 
(DOE/ER/03069—779) 
Target Chambers 
Recent results from PLUTO at PETRA, 6:1260 (SLAC—224) 
PETROCHEMICAL FEEDSTOCKS 


See CHEMICAL FEEDSTOCKS 
PETROCHEMICALS 


PETROCHEMICALS 
See also CHEMICAL FEEDSTOCKS 
PLASTICS 
RESINS 
USSR report: chemistry, No. 72, 6:207 (JPRS—76551) 
Prices 
Monthly petroleum product price report, 6:214 (DOE/EIA— 
0032) 
Production 
Perspectives on chemicals from petroleum and natural gas, 
6:206 (SAND—80-0074) 
PETROLEUM 
See also OIL WELLS 
SHALE OIL 


Availability 
Availability of future fuels. Part I. Hydrocarbon liquids from 
fossil sources, 6:868 
Catalytic Cracking 
Two-catalyst hydrocracking process (Patent), 6:192 
Consumption Rates 
Availability of future fuels. Part I. Hydrocarbon 1iquids from 
fossil sources, 6:868 
Delivery 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Denitrification 
Two-catalyst nydrocracking process (Patent), 6:192 
Domestic Supplies 
Weekly petroleum status report, 6:222 (DOE/EIA—0208) 
Energy Models 
Critique of the mid-range energy forecasting, system oil and 
gas supply models, 6:879 (PNL—3565) 
Energy Policy 
Energy programs/energy markets: overview, 6:869 
(DOE/EIA—0201/16) 
Energy Supplies 
Critique of the mid-range energy forecasting, system oil and 
gas supply models, 6:879 (PNL—3565) 
Enhanced Recovery 
Composition and process for removing sulfur scale from 
interstices in petroleum bearing formations and the like to 
improve the flow of petroleum (Patent), 6:184 
Oil recovery process: injection of fatty alcohol followed by 
soap (Patent), 6:180 
Forecasting 
Analysis of current trends in US petroleum and natural gas 
production. Report to the Congress, 6:230 (PB—80-116056) 
Fuel Consumption 
Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 
Fuel Supplies 
Analysis of current trends in US petroleum and natural gas 
production. Report to the Congress, 6:230 (PB—80-1 16056) 
Global Aspects 
Availability of future fuels. Part I. Hydrocarbon liquids from 
fossil sources, 6:868 
Hydrocracking 
Two-catalyst hydrocracking process (Patent), 6:192 
Hydrogenation 
Two-catalyst hydrocracking process (Patent), 6:192 





Imports 


Imports 
Comparative assessment of five long-run energy projections, 
6:864 (DOE/EIA/CR—0016-2) 
Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 
Study of Federal oil imports reporting systems, 6:218 
(DOE/EIA—0184/33) 
Study of federal oil imports reporting systems, 6:219 
(DOE/EIA—0184/33) 
Weekly petroleum status report, 6:222 (DOE/EIA—0208) 
Information Systems 
Study of Federal oil imports reporting systems, 6:218 
(DOE/EIA—0184/33) 
Study of federal oil imports reporting systems, 6:219 
(DOE/EIA—0184/33) 
Inventories 
Weekly petroleum status report, 6:222 (DOE/EIA—0208) 
ition 
Effect of legislative and regulatory actions on competition in 
petroleum markets, 6:877 (DOE/EIA—0201/2) 
Energy programs/energy markets: overview, 6:869 
(DOE/EIA—0201/16) 
Market 
Effect of legislative and regulatory actions on competition in 
petroleum markets, 6:877 (DOE/EIA—0201/2) 
Energy programs/energy markets: overview, 6:869 
(DOE/EIA—0201/16) 
Prices 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Weekly petroleum status report, 6:222 (DOE/EIA—0208) 
Processing 
Petroleum refineries in the United States and U.S. territories, 
January 1, 1979, 6:189 (DOE/EIA—0111/79) 
Production 
Effect of legislative and regulatory actions on competition in 
petroleum markets, 6:8377 (DOE/EIA—0201/2) 
Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 
Refining 
Effect of legislative and regulatory actions on competition in 
petroleum markets, 6:877 (DOE/EIA—0201/2) 
Regulations 
Effect of legislative and regulatory actions on competition in 
petroleum markets, 6:877 (DOE/EIA—0201/2) 
Energy programs/energy markets: overview, 6:869 
(DOE/EIA—0201/16) 
Storage 
Petroleum refineries in the United States and U.S. territories, 
January 1, 1979, 6:189 (DOE/EIA—0111/79) 
Sulfur Content 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Supply and Demand 
Energy programs/energy markets: overview, 6:869 
(DOE/EIA—0201/16) 
Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 
Weekly petroleum status report, 6:222 (DOE/EIA—0208) 


PETROLEUM ADM. FOR DEFENSE DISTRICTS 


See PAD DISTRICTS 


PETROLEUM COKE 


See COKE 
PETROLEUM PRODUCTS 


PETROLEUM DEPOSITS 


Composition and process for removing sulfur scale from 
interstices in petroleum bearing formations and the like to 
improve the flow of petroleum (Patent), 6:184 

Leases 

Alaska OCS socioeconomic studies program. Statewide 
impacts of OCS petroleum development in Alaska. Final 
report, 6:224 (PB—80-108707) 

Resource Assessment 


Mexico's petroleum and US policy: implications for the 1980s, 


6:223 (DOE/PE/70078—T2) 


PETROLEUM DISTILLATES 


Demetallization 
Catalytic conversion of hydrocarbons (Patent), 6:193 
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Denitrification 
Catalytic conversion of hydrocarbons (Patent), 6:193 
Desulfurization 
Catalytic conversion of hydrocarbons (Patent), 6:193 
Dewaxing 
Catalytic conversion of hydrocarbons (Patent), 6:193 
Hydrogenation 
Catalytic conversion of hydrocarbons (Patent), 6:193 
Viscosity 
Catalytic conversion of hydrocarbons (Patent), 6:193 
PETROLEUM INDUSTRY 
Competition 
Effect of legislative and regulatory actions on competition in 
petroleum markets, 6:877 (DOE/EIA—0201/2) 
Economic Impact 
Alaska OCS socioeconomic studies program. Statewide 
impacts of OCS petroleum development in Alaska. Final 
repoit, 6:224 (PB—80-108707) 
Fuel Consumption 
Sales of fuel oil and kerosene in 1976, 6:216 (DOE/EIA— 
0113/76) 
Sales of fuel oil and kerosene in 1978, 6:217 (DOE/EIA— 
0113(78)) 
Government Policies 
Mexico's petroleum and US policy: implications for the 1980s, 
6:223 (DOE/PE/70078—T2) 
Market 
Assessment of the effects of alternative policies on the US 
petroleum market using a continuous-system model, 6:880 
Effect of legislative and regulatory actions on competition in 
petroleum markets, 6:877 (DOE/EIA—0201/2) 
Political Aspects 
Mexico's petroleum and US policy: implications for the 1980s, 
6:223 (DOE/PE/70078—T2) 
Production 
Effect of legislative and regulatory actions on competition in 
petroleum markets, 6:877 (DOE/EIA—0201/2) 
Regulations 
Effect of legislative and regulatory actions on competition in 
petroleum markets, 6:8377 (DOE/EIA—0201/2) 
Social Impact 
Alaska OCS socioeconomic studies program. Statewide 
impacts of OCS petroleum development in Alaska. Final 
report, 6:224 (PB—80-108707) 
PETROLEUM PRODUCTS 
See also DIESEL FUELS 
FUEL OILS 
GASOLINE 
KEROSENE 
LIQUEFIED PETROLEUM GASES 
LUBRICATING OILS 
PETROCHEMICALS 


USSR report: chemistry, No. 72, 6:207 (JPRS—76551) 
Coking 
Combination hydroconversion, fluid coking and gasification 
(Patent), 6:190 
Fuel Consumption 
State Energy Data Report: statistical tables and technical 
documentation, 1960 through 1978, 6:951 (DOE/EIA— 
0214(78)) 
Gasification 
Combination hydroconversion, fluid coking and gasification 
(Patent), 6:190 
Hydrogenation 
Combination hydroconversion, fluid coking and gasification 
(Patent), 6:190 
Imports 
Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 
Materials Handling 
Hazardous chemical vapor reduction device development. 
Final report, 6:211 (AD-A—079488) 
Prices 
Monthly petroleum product price report, 6:214 (DOE/EIA— 
0032) 
Production 
Perspectives on chemicals from petroleum and natural gas, 
6:206 (SAND—80-0074) 
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Retai! Prices 
Monthly petroleum product price report, 6:214 (DOE/EIA— 
0032) 
Storage 
Petroleum refineries in the United States and U.S. territories, 
January 1, 1979, 6:189 (DOE/EIA—0111/79) 
Supply and Demand 
Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 
Perspectives on chemicals from petroleum and natural gas, 
6:206 (SAND—80-0074) 
Wholesale Prices 
Monthly petroleum product price report, 6:214 (DOE/EIA— 
0032) 
PETROLEUM REFINERIES 
Capacity 
Petroleum refineries in the United States and U.S. territories, 
January 1, 1979, 6:189 (DOE/EIA—0111/79) 
Weekly petroleum status report, 6:222 (DOE/EIA—0208) 
Control Systems 
Control system for a furfural refining unit receiving heavy 
sweet charge oil (Patent), 6:199 
Flow Regulators 
Control system for a furfural refining unit receiving heavy 
sweet charge oi! (Patent), 6:199 
Heat Recovery 
Power recovery system (Patent), 6:988 
Heaters 
Industrial application fluidized bed combustion: indirect fired 
process heaters. Final program report, 6:1232 
(DOE/ET/10379—T3) 
Inventories 
Petroleum refineries in the United States and U.S. territories, 
January 1, 1979, 6:189 (DOE/EIA—0111/79) 
Waste Heat Utilization 
Power recovery system (Patent), 6:988 
PETROLEUM SULFONATES 
Toxicity 
Toxicity of chemical compounds used for enhanced oil 
recovery. Final report, 6:1410 (DOE/BC/10014—5) 
PHANTOMS 
Design 
Development of mathematical pediatric phantoms for internal 
dose calculations: designs, limitations, and prospects, 6:1627 
(CONF-801082—1) 
General purpose dynamic phantom for gated, computer aided 
gamma camera evaluation, 6:1387 (BNL—28404) 
Performance 
Development of mathematical pediatric phantoms for internal 
dose calculations: designs, limitations, and prospects, 6:1627 
(CONF-801082—1) 
Performance Testing 
General purpose dynamic phantom for gated, computer aided 
gamma camera evaluation, 6:1387 (BNL—28404) 
PHENOL 
Chemical Reactions 
Fossil energy program. Quarterly progress report for the 
period ending June 30, 1980, 6:1 (ORNL—5671) 
Fossil energy program. Progress report, July 1980, 6:2 
(ORNL/TM—7483) 
PHENOLS 
See also PHENOL 
Toxicity 
Toxicity of chemical compounds used for enhanced oil 
recovery. Final report, 6:1410 (DOE/BC/10014—5) 
PHENYLAMINE 
See ANILINE 
PHENYLETHYLENE 
See STYRENE 
PHORBOL ESTERS 
Biological Effects 
[Accumulation of methyl-deficient rat liver messenger 
ribonucleic acid on ethionine administration]. Progress report 
(Methyltransferase activity in Ehrlich ascites tumor cells and 
effects of phorbol ester on methyltransferase activity), 6:1367 
(DOE/EV/10100—1) 


PHOTONS 
Propagator 


Carcinogenesis 
Study of the mechanism of carcinogenesis by carcinogens 
which are negative in the Ames test. Progress report, 6:1412 
(DOE/EV/10100—02) 
PHOSPHINES 
Chemical Reaction Kinetics 
Kinetics and mechanism of substitution reactions of cobalt(I) 
derivatives. Evidence for 7-adduct formation, 6:1138 
PHOTOANODES 
Performance Testing 
Electrochemical photovoltaic cells. Project 65021 final 
technical progress report, April 15, 1979-April 17, 1980, 
6:472 (SERI/TR—8002-5-T1) 
Semiconductor Materials 
Electrochemical photovoltaic cells. Project 65021 final 
technical progress report, April 15, 1979-April 17, 1980, 
6:472 (SERI/TR—8002-5-T1) 
PHOTOCHEMICAL REACTIONS 
See also PHOTOSYNTHESIS 
Biochemical Reaction Kinetics 
Charge separation in the light reactions of photosynthesis, 
6:1368 (LBL—11449) 
Function and mechanism of cyclic electron transport, 6:1373 
(BNL—28363) 
PHOTOELECTROCHEMICAL CELLS 
See also PHOTOELECTROLYTIC CELLS 
Photoanodes 
Electrochemical photovoltaic cells. Project 65021 final 
technical progress report, April 15, 1979-April 17, 1980, 
6:472 (SERI/TR—8002-5-T1) 
Redox Reactions 
Electrochemical photovoltaic cells. Project 65021 final 
technical progress report, April 15, 1979-April 17, 1980, 
6:472 (SERI/TR—8002-5-T1) 
Research Programs 
Electrochemical photovoltaic cells. Project 65039 quarterly 
technical progress report, April 15-July 31, 1980, 6:471 
(SERI/PR—9175-1-T1) 
Electrochemical photovoltaic cells. Project 65021 final 
technical progress report, April 15, 1979-April 17, 1980, 
6:472 (SERI/TR—8002-5-T1) 
PHOTOELECTROLYTIC CELLS 
Design 
Method of and apparatus for producing hydrogen and oxygen 
by photoelectrically-induced electrolysis (Patent), 6:363 
PHOTOGRAPHIC FILMS 
Comparative Evaluations 
Relative efficiencies of energy to photographic density 
conversions in typical screen-film systems (X-ray energy), 
6:1389 
PHOTOLUMINESCENCE 
Diagnostic Uses 
Contractile basis of ameboid movement VIII. Aequorin 
luminescence during ameboid movement, endocytosis, and 
capping, 6:1390 
PHOTON COLLISIONS 
Reflection 
X-ray coefficient of reflection of acid phthalate crystals across 
the oxygen K-edge region, 6:1115 
PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 
PHOTON-PHOTON INTERACTIONS 
Differential Cross Sections 
Exclusive two-proton processes in quantum chromodynamics, 
6:1503 (SLAC-PUB—2587) 
PHOTONS 
Multiple Production 
Observed differences in event structures of high-p/sub T/ 7° 
and single photon events produced in pp collisions at the 
CERN ISR (Vs = 31 to 63 GeV, p/sub T/ up to 9 GeV), 
6:1494 (BNL—28452) 
Propagator 
Semiclassical calculation of the photon propagator in two- 
dimensional scalar QED, 6:1536 





PHOTOSYNTHESIS 
Biochemical Reaction Kinetics 
Energetic control of intact chloroplast photosynthesis, 6:1374 
(BNL—28423) 
Photochemical Reactions 
Function and mechanism of cyclic electron transport, 6:1373 
(BNL—28363) 


Charge separation in the light reactions of photosynthesis, 
6:1368 (LBL—11449) 
PHOTOVOLTAIC CELLS 
See also SOLAR CELLS 
Performance 
Systematic computation of the performance of photovoltaic 
cells based on first principles, 6:427 (UCI—18041-80(Pt.1)) 
Technology Assessment 
Solar-electrics and their integration: a mid 1970's state-of-art 
survey. Draft final report, October 1, 1977-November 15, 
1978, 6:418 (ORO—5624-1(DRAFT)) 
PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
Inverters 
Static inverters for use in py power systems, 6:479 
PHOTOVOLTAIC POWER SUPPLIES 
Commercialization 
Assessment of solar photovoltaic industry, markets and 
technologies, 6:478 (TID—293000) 
Demonstration Programs 
Photovoltaic concentrator system for Roxborough Park, 6:480 
Photovoltaic power system at Natural Bridges National 
Monument, 6:476 (DOE/ET/20279—105) 
Design 
Design, construction and testing of a 60 kW solar array and 
power conversion system. Final report, Jan 1978-Aug 1979, 
6:475 (AD-A—080877) 
Energy Storage Systems 
Major reduction in electric energy storage costs, 6:925 
Flywheel Energy Storage 
Flywheel energy storage interface unit for photovoltaic 
applications, 6:812 
Interconnected Power Systems 
Application of a GaAs photovoltaic solar system in a utility 
substation, 6:481 
Market 
Assessment of solar photovoltaic industry, markets and 
technologies, 6:478 (TID—293000) 
Operation 
Design, construction and testing of a 60 kW solar array and 
power conversion system. Final report, Jan 1978-Aug 1979, 
6:475 (AD-A—080877) 
Performance 
Simulation and simplified design studies of photovoltaic 
systems, 6:477 (SAND—80-7013) 
Sensitivity Analysis 
Simulation and simplified design studies of photovoltaic 
systems, 6:477 (SAND—80-7013) 
Technology Assessment 
Assessment of solar photovoltaic industry, markets and 
technologies, 6:478 (TID—293000) 
PHTHALATES 
Photon Collisions 
X-ray coefficient of reflection of acid phthalate crystals across 
the oxygen K-edge region, 6:1115 
Photon Transport 
X-ray coefficient of reflection of acid phthalate crystals across 
the oxygen K-edge region, 6:1115 
X-Ray Spectra 
X-ray coefficient of reflection of acid phthalate crystals across 
the oxygen K-edge region, 6:1115 
PHTHALIC ACID ESTERS 
Polymerization 
Characterization of DAP plastic molding resins and molded 
parts (Dially] phthalate), 6:1109 (MLM—2776(OP)) 
PHYSICAL RADIATION EFFECTS 
Thermal Cycling 
Void growth and swelling for cyclic pulsed radiation, 6:1095 
(LA—8510-MS) 
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PHYTOPLANKTON 
See also ALGAE 
Monitoring 
Phytoplankton and physical-chemical conditions in selected 
rivers and the coastal zone of Lake Michigan, 1972, 6:1348 
(COO—2003-36) 
PIES 
Documentation 
Executive summary of Volume 1 of the Project Independence 
Evaluation System (PIES): description of the system, 6:840 
(HCP/11321—01/1) 
PILOT PLANTS 
See also DEMONSTRATION PLANTS 
Environmental Impacts 
Characterization and environmental studies of Pompano Beach 
anaerobic digestion facility. Annual report, 6:383 
(DOF/EV/10133—1) 
Waste Management 
Characterization and environmental studies of Pompano Beach 
anaerobic digestion facility. Annual report, 6:383 
(DOE/EV/10133—1) 
PINS (FUEL) 
See FUEL PINS 
PION CONDENSATION 
Pion condensation in a theory consistent with bulk properties 
of nuclear matter, 6:1602 (LBL—10688) 
PION MINUS-NEUTRON INTERACTIONS 
Chi Resonances 
Threshold behavior in hadron production of chi states, 6:1497 
(UPR—0081) 
PION MINUS-PROTON INTERACTIONS 
Particle Production 
High P/sub T/ particle production: results from Fermilab 
experiment 258, 6:1483 (SLAC—224) 
Search for narrow anti pp states in the reaction 7” p — pz 
anti pp at 16 GeV/c, 6:1474 (BNL—28353) 
PION PLUS REACTIONS 
Strangeness-Exchange Reactions 
Hypernuclear physics with pions (PWA, DWIA, EIK), 6:1617 
PION PLUS-PROTON INTERACTIONS 
Baryonium 
Production of narrow anti pp states by meson exchange in 10 
GeV 7° p interactions, 6:1472 (BNL—28254) 
PION REACTIONS 
Elastic Scattering 
Total pion cross section measurements. Annual progress 
report, January 1, 1979-December 31, 1979, 6:1478 
(DOE/ER/71001—8) 
Isobar Model 
A-nucleus interactions. CTP No. 887, 6:1550 (CONF-800863— 
3) 
Research Programs 
Experiments on the nuclear interactions of pions (Univ. of 
Virginia, December 1, 1979-November 30, 1980), 6:1548 
(ORO—4043-40) 
Pion interactions at medium energies. Progress report, 
December 1, 1979-November 30, 1980 (Dept. of Physics, 
Univ. of Houston, 12/1/79-11/30/80), 6:1499 
(DOE/ER/03948— 12) 
PIONEER SPACE PROBES 
SNAP 19 Battery 
Snap 19 performance update for Pioneer and Viking missions, 
6:330 
PION-PROTON INTERACTIONS 
Baryon-Exchange Models 
Two searches for narrow anti pp states in 7p interactions, 
6:1498 (BNL—28252) 
Particle Production 
Two searches for narrow anti pp states in 7p interactions, 
6:1498 (BNL—28252) 
PIONS 


See also PIONS MINUS 
PIONS NEUTRAL 


Form Factors 
Hadron wavefunctions and structure functions in QCD, 6:1532 
(SLAC-PUB—2580) 
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Particle Production 
Pion production in nucleus-nucleus collisions below a few 
GeV/nucleon: past, present and future, 6:1578 (LBL—10899) 
Structure Functions 
Shape of hadron structure functions, 6:1512 (SLAC-PUB— 
2581) 
Wave Functions 
Hadron wavefunctions and structure functions in QCD, 6:1532 
(SLAC-PUB—2580) 
PIONS MINUS 
Multiple Production 
Energy dependence of multi-pion production in high-energy 
nucleus-nucleus collisions, 6:1571 
Particle Production 
Pions in the statistical picture of high-energy heavy-ion 
collisions, 6:1615 (LBL—10688) 
PIONS NEUTRAL 
Multipie Production 
Observed differences in event structures of high-p/sub T/ 7° 
and single photon events produced in pp collisions at the 
CERN ISR (Vs = 31 to 63 GeV, p/sub T/ up to 9 GeV), 
6:1494 (BNL—28452) 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES 
See also SLURRY PIPELINES 
Hazards 
An analysis of natural gas master meter systems (definition and 
program) from a federal perspective. Final report, 6:240 
(PB—80-116478) 
Regional Analysis 
An analysis of natural gas master meter systems (definition and 
program) from a federal perspective. Final report, 6:240 
(PB—80-116478) 
Safety 
An analysis of natural gas master meter systems (definition and 
program) from a federal perspective. Final report, 6:240 
(PB—80- 116478) 
PIPES 
Erosion 
Theoretical evaluation of thermal imaging for detection of 
erosive wear of internally refractory-lined transfer lines, 6:24 
(ANL—78-82) 
PIRCON-PECK PROCESS 
Feasibility Studies 
Flue gas desulfurization and fertilizer manufacturing: Pircon- 
Peck process, 6:117 (EPA—600/7-79-167b) 
PITCHES 
Coking 
Combination hydroconversion, fluid coking and gasification 
(Patent), 6:190 
Gasification 
Combination hydroconversion, fluid coking and gasification 
(Patent), 6:190 
Hydrogenation 
Combination hydroconversion, fluid coking and gasification 
(Patent), 6:190 
PLANETARY NEBULAE 
Meetings 
Planetary nebulae. Observations and theory, 6:1440 
PLANKTON 
See also PHYTOPLANKTON 
Population Dynamics 
An environmental assessment of the summer plankton in the 
vicinity of the C. P. Crane generating station. Final report, 
6:1405 (PB—80-117054) 
Productivity 
An environmental assessment of the summer plankton in the 
vicinity of the C. P. Crane generating station. Final report, 
6:1405 (PB—80-117054) 
Species Diversity 
An environmental assessment of the summer plankton in the 
vicinity of the C. P. Crane generating station. Final report, 
6:1405 (PB—80-117054) 
PLANTS 


See also ALGAE 
ENDANGERED SPECIES 


PLASMA MACROINSTABILITIES 
Analytical Solution 


GRASS 
TREES 
Contamination 
Distribution of mercury in the environment at Almaden, Spain, 
6:1351 (ORNL/TM—7446) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (PILOT) 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also INHOMOGENEOUS PLASMA 


LASER-PRODUCED PLASMA 
LORENTZ GAS 


Bremsstrahlung 
Bremsstrahlung spectra associated with anomalous electron 
thermal conduction, 6:1677 
Budgets 
Experimental Plasma Research project summaries, 6:1668 
(DOE/ER—0076) 
Fluctuations 
Fluctuations, turbulence, and transports in the presence of drift 
waves, 6:1685 
Ion-Atom Collisions 
Hydrogen negative ions and collisions of atomic particles, 
6:1665 (CONF-801068—3) 
Research Programs 
Experimental Plasma Research project summaries, 6:1668 
(DOE/ER—0076) 
Transport Theory 
Anomalous transport due to shear-Alfven waves, 6:1674 
(PPPL—1709) 
Fluctuations, turbulence, and transports in the presence of drift 
waves, 6:1685 
Turbulence 
Tokamak microturbulence and the second law of 
thermodynamics, 6:1673 (PPPL—1694) 
PLASMA DIAGNOSTICS 
Emission Spectra 
Tracer element injection into PDX tokamak for spectral line 
indentification and localized Doppler temperature 
measurement, 6:1663 (PPPL—1712) 
Interferometry 
Interferometric measurement of small refraction angles, 6:1664 
Ion Beams 
Heavy ion beam probing, 6:1661 (DOE/ET/53004—2) 
Laser Spectroscopy 
Research and development studies for MHD/coal power flow 
train components. Part II. Diagnostics and instrumentation 
MHD channel combutor. Progres report, 6:906 (FE—3084- 
T1(Pt.2)) 
Ultraviolet Spectra 
Extreme ultraviolet study of the 2XIIB neutral-beam-heated 
mirror machine, 6:1670 
PLASMA FILAMENT 
Pinch Effect 
Filamentation of a heavy-ion beam in a reactor vessel, 6:1734 
PLASMA GUNS 
Design 
Beta II plasma-gun mechanical design and construction, 6:1719 
(UCRL—82908) 
PLASMA INSTABILITY 
See also PLASMA MACROINSTABILITIES 
Plasma Filament 
Filamentation of a heavy-ion beam in a reactor vessel, 6:1734 
Trapped Electrons 
Curvature and gradient drift effects on trapped-electron modes, 
6:1690 
PLASMA MACROINSTABILITIES 
See also BALLOONING INSTABILITY 
TEARING INSTABILITY 
TRAPPED-PARTICLE INSTABILITY 
High B studies in the Wisconsin Toroidal Octupole, 6:1682 
(DOE/ET/53051—9) 
Analytical Solution 
Second region of stability, 6:1684 (PPPL—1715) 





PLASTIC SCINTILLATION DETECTORS 
Analytical Solution 


PLASTIC SCINTILLATION DETECTORS 
Reviews 
Some recent developments in nuclear charged particle 
detectors, 6:1272 (LBL—11366) 
PLASTICS 
See also ORGANIC POLYMERS 
POLYETHYLENES 
POLYSTYRENE 
Characterization of DAP plastic molding resins and molded 
parts (Dially! phthalate), 6:1109 (MLM—2776(OP)) 
PLATINUM 
Catalytic Effects 
Dehydrocyclization with an acidic multimetallic catalytic 
composite (Patent), 6:201 
Hydrocarbon dehydrogenation with a multimetallic catalytic 
composite (Patent), 6:204 
Dislocations 
Direct observation of the primary state of damage in ion- 
irradiated platinum and tungsten. Report No. 4300, 6:1069 
(DOE/ER/03158—92) 
Sulfidation 
Hydrotreating process utilizing elemental sulfur for 
presulfiding the catalyst (Patent), 6:200 
PLATINUM 191 
Energy Levels 
Nuclear data sheets for A= 191, 6:1591 
Nuclear Properties 
Nuclear data sheets for A=191, 6:1591 
PLATINUM 195 
Nuclear Magnetic Resonance 
NMR of small platinum particles, 6:1068 (DOE/ER/01198— 
1324) 
PLATINUM METALS 
Catalytic Effects 
Method of using catalysts for reforming or isomerizing 
hydrocarbons (Patent), 6:1107 
Supported catalyst for purifying gas and method of 
manufacturing the same (Patent), 6:124 
PLT DEVICES 
(Princeton Large Torus.) 
ICR Heating 
Ion cyclotron heating of plasmas with two-ion components, 
6:1653 (PPPL—1713) 
Impurities 
Field desorption and field ion surface studies of samples 
exposed to the plasmas of PLT and ISX, 6:1767 
Magnet Coils 
Non-superconducting magnet structures for near-term, large 
fusion experimental devices, 6:1707 (PPPL—1698) 
PLUGS 
See CLOSURES 
PLUMES 
Chemical Reaction Kinetics 
Model for stack plume reactions with atmospheric dilution 
(SPREAD), 6:1304 (BNL—28332) 
Mathematical Models 
User's guide for numerical modeling of buoyant plumes in a 
turbulent, stratified atmosphere, 6:1328 (PB—80-114549) 
PLUTONIUM 
Phase Studies 
Chemical Engineering Division Fuel Cycle Programs. 
Quarterly progress report, January-March 1979, 6:267 
(ANL—79-45) 
Voltametry 
Controlled-potential coulometric determination of plutonium 
with a hydrochloric acid-sulfamic acid electrolyte and 
phosphate complexing, 6:1119 
PLUTONIUM 238 
Radioisotope Heat Sources 
Ceramic fuel pellets for isotopic heat sources, 6:358 (DP-MS— 
80-51) 
PLUTONIUM 239 
Toxicity 
Plutonium controversy, 6:1402 (CONF-801075—1) 
PLUTONIUM COMPOUNDS 
Chemical Preparation 
Actinide sulfite tetrahydrate and actinide oxysulfite 
tetrahydrate (Patent), 6:265 
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PLUTONIUM DIOXIDE 
Chemical Preparation 
Actinide sulfite tetrahydrate and actinide oxysulfite 
tetrahydrate (Patent), 6:265 
Chemical Reactions 
Chemical Engineering Division Fuel Cycle Programs. 
Quarterly progress report, January-March 1979, 6:267 
(ANL—79-45) 
Fabrication 
Breeder fuel pellet fabrication from gel-sphere conversion, 
6:769 (HEDL-SA—2187FP) 
Packaging 
Safety analysis report: packages. Pu oxide and Am oxide 
shipping cask (Packaging of fissile and other radioactive 
materials. Final report, 6:317 (DPSPU—79-124-1) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POINT MUTATIONS 
See GENE MUTATIONS 
POLAND 
Energy Consumption 
Energy supplies in Eastern Europe: a statistical compilation; a 
reference aid, 6:867 (NTISUB/E/280—015) 
Energy Supplies 
Energy supplies in Eastern Europe: a statistical compilation; a 
reference aid, 6:867 (NTISUB/E/280—015) 
POLARIZED BEAMS 
Depolarization 
Depolarization due to the resonance tail during a fast 
resonance jump, 6:1446 (BNL—28325) 
Scattering 
Parity violation in polarized electron scattering, 6:1493 
(SLAC-PUB—2619) 
POLLUTION CONTROL 
See also AIR POLLUTION CONTROL 
Economic Impact 
Fossil energy program. Progress report, July 1980, 6:2 
(ORNL/TM—7483) 
POLLUTION CONTROL EQUIPMENT 


See also AIR FILTERS 
ELECTROSTATIC PRECIPITATORS 
OIL RETENTION BOOMS 
SCRUBBERS 


Design 
Diesel engine exhaust particulate filter with intake throttling 
incineration control (Patent), 6:1023 
Emission control system and method (Patent), 6:1241 
Engine emission pollutant separator (Patent), 6:1051 
Pollution control system (Patent), 6:744 
Retractable hood for transfer of coke (Patent), 6:118 
Economic Analysis 
Cost effectiveness model for pollution control at coking 
facilities. Final rep. Sep 78-Jul 79, 6:1237 (PB—80-118706) 
Gaseous Wastes 
Device for collecting emissions rising from a quenching car of 
a battery of coke ovens (Patent), 6:123 
POLLUTION REGULATIONS 
Evaluation 
Appendix A: proceedings of a workshop on integrated 
assessment for energy-related environmental standards, 
Berkeley, California, November 2-3, 1978, 6:844 
(DOE/EV—0098) 
Exceptions 
Economic impact of changing the carbon monoxide emission 
limitations for steel mills, r78-1. Final report, 6:1239 (PB— 
80-122476) 
POLORIDAL DIVERTOR EXPERIMENT 
See PDX DEVICES 
POLYCYCLIC AROMATIC HYDROCARBONS 
Biological Accumulation 
Fossil energy program. Quarterly progress report for the 
period ending June 30, 1980, 6:1 (ORNL—5671) 
Implications to the aquatic environment of polynuclear 
aromatic hydrocarbons liberated from Western Great Plains 
coal. Final report 30 Jun 75-1 Jul 78, 6:1359 (PB—80-115967) 
Chemistry 
Chemistry of polynuclear aromatics. Alternate feedstocks for 
petrochemicals. Synthetic fuels: the federal options, 6:205 
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Ecological Concentration 
Implications to the aquatic environment of polynuclear 
aromatic hydrocarbons liberated from Western Great Plains 
coal. Final report 30 Jun 75-1 Jul 78, 6:1359 (PB—80-115967) 
Metabolism 
Covalent modification of nuclear and cytoplasmic proteins of 
hamster embryo cells during PAH metabolism, 6:1408 
(CONF-8010108—3) 
Toxicity 
Implications to the aquatic environment of polynuclear 
aromatic hydrocarbons liberated from Western Great Plains 
coal. Final report 30 Jun 75-1 Jul 78, 6:1359 (PB—80-115967) 
Translocation 
Fossil energy program. Quarterly progress report for the 
period ending June 30, 1980, 6:1 (ORNL—S5671) 
POLYENES 
Chemical Radiation Effects 
Radiation-induced effects in polymers and related compounds. 
Final report, 6:1110 (DOE/ER/02845—18) 
Radiolysis 
Radiation-induced effects in polymers and related compounds. 
Final report, 6:1110 (DOE/ER/02845—18) 
POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS 
Toxicity 
Toxicity of chemical compounds used for enhanced oil 
recovery. Final report, 6:1410 (DOE/BC/10014—5) 
POLYETHYLENES 
Combination of ethylene polymer, polymer having alkyl! side 
chains, and nitrogen containing compound to improve cold 
flow properties of distillate fuel oils (Patent), 6:231 
Chemical Radiation Effects 
Radiation-induced effects in polymers and related compounds. 
Final report, 6:1110 (DOE/ER/02845— 18) 
Radiation-induced crosslinking and grafting reactions in 
polyethylene (Gamma rays, electron beams), 6:1155 
(DOE/ER/02845—T1) 
Cross-Linking 
Radiation-induced effects in polymers and related compounds. 
Final report, 6:1110 (DOE/ER/02845—18) 
Melting Points 
Radiation-induced effects in polymers and related compounds. 
Final report, 6:1110 (DOE/ER/02845—18) 
Radiolysis 
Radiation-induced effects in polymers and related compounds. 
Final report, 6:1110 (DOE/ER/02845—18) 
POLYISOPRENE 
Destructive Distillation 
Process for producing hydrocarbons (Patent), 6:378 
POLYMER FLOODING 
See MICROEMULSION FLOODING 
POLYMERS 
See also ELASTOMERS 
ORGANIC POLYMERS 
PLASTICS 


Chemical Radiation Effects 
Radiation-induced effects in polymers and related compounds. 
Final report, 6:1110 (DOE/ER/02845—18) 
Toxicity 
Toxicity of chemical compounds used for enhanced oil 
recovery. Final report, 6:1410 (DOE/BC/10014—5) 
POLYNOMIALS 


See also LAGUERRE POLYNOMIALS 
LEGENDRE POLYNOMIALS 
Addition formulas for Jacobi, Gegenbauer, Laguerre, and 
hyperbolic Bessel functions of the second kind, 6:1789 
POLYNUCLEAR HYDROCARBONS 
See CONDENSED AROMATICS 
POLYOLEFINS 
See also POLYETHYLENES 
POLYPROPYLENE 
POLYSTYRENE 
Chemical Radiation Effects 
Radiation-induced effects in polymers and related compounds. 
Final report, 6:1110 (DOE/ER/02845—18) 
Viscosity 
Radiation-induced effects in polymers and related compounds. 
Final report, 6:1110 (DOE/ER/02845—18) 


POTASSIUM COMPOUNDS 
Photoluminescence 


POLYPROPYLENE 
Chemical Radiation Effects 
Radiation-induced effects in polymers and related compounds. 
Final report, 6:1110 (DOE/ER/02845—18) 
Waste Product Utilization 
Conversion of atactic polypropylene waste to fuel oil, 6:999 
POLYSACCHARIDES 


See also CELLULOSE 
HEMICELLULOSE 
LIGNIN 


Toxicity 
Toxicity of chemical compounds used for enhanced oil 
recovery. Final report, 6:1410 (DOE/BC/10014—5) 
POLYSTYRENE 
Deformation 
Multi-transducer dummy unit evaluation of polystyrene bead 
foam as an encapsulant for electronic packages, 6:1216 
(BDX—613-2488) 
Physical Properties 
Multi-transducer dummy unit evaluation of polystyrene bead 
foam as an encapsulant for electronic packages, 6:1216 
(BDX—613-2488) 
PONDS 
See LAKES 
POOR PEOPLE 
See LOW INCOME GROUPS 
POPLARS 
Irrigation 
Maximizing forest biomass energy production by municipal 
wastewater irrigation, 6:456 
POROUS MATERIALS 
Creep 
Creep consolidation of nuclear depository backfill materials, 
6:304 (SAND—79-2212) 
Liquid Flow 
Recent modifications of the numerical code CCC, 6:668 


(LBL—11236) 
PORTLAND CEMENT 


Recycling 
Recycled portland cement concrete pavements. part ii. state-of- 
the-art summary. Final report, 6:998 (PB—80-122997) 
POSITION SENSITIVE DETECTORS 
Performance 
Recent results from the crystal ball, 6:1274 (SLAC—224) 
POSITRONS 
Annihilation 
Search for positron annihilation with a single-photon emission, 
6:1448 
POTASSIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
Chemical Reaction Yield 
Alkali emission and fixation during combustion of coals at the 
normal temperature range of PFBCS, 6:132 
Separation Processes 
Study of seed reporcessing systems for open cycle coal fired 
MHD power plants, 6:904 (DOE/ET/15613—T1) 
POTASSIUM CHLORIDES 
Argon 40 Reactions 
4m physics (0.4 to 1.8 GeV/A), 6:1568 (LBL— 10688) 
Energy dependence of multi-pion production in high-energy 
nucleus-nucleus collisions, 6:1571 
Role of finite particle number effects in high-energy heavy ion 
collisions, 6:1566 (LBL— 10688) 
POTASSIUM COMPOUNDS 
Catalytic Effects 
Conversion of synthesis gas to high octane predominantly 
olefinic naphtha (Patent), 6:84 
Photoluminescence 
Surfactant tris(2,2'-bipyridine)ruthenium(II) derivatives in 
aqueous micellar solutions. Absorption and emission 
spectroscopy and luminescence quenching, 6:473 





POTASSIUM NITRATES 
Photoluminescence 


POTASSIUM NITRATES 
Chemical Reactions 
Chemical Engineering Division Fuel Cycle Programs. 
Quarterly progress report, January-March 1979, 6:267 
(ANL—79-45) 
Mass Transfer 
Mass-transfer characteristics of nitrate-based salt mixtures 
(Heat transfer fluid for solar thermal power systems), 6:483 
(CONF-801055—4) 
Surface Tension 
Single apparatus for the precise measurement of the physical 
properties of liquids at elevated temperature and pressure, 
6:1279 (SAND—80-8034) 
Viscosity 
Single apparatus-for the precise measurement of the physical 
properties of liquids at elevated temperature and pressure, 
6:1279 (SAND—80-8034) 
POTASSIUM SULFATES 
Desulfurization 
Conversion of alkali metal sulfate to the carbonate (Patent), 
6:907 
Study of seed-reprocessing systems for open-cycle coal-fired 
MHD power plants, 6:905 (DOE/ET/15613—T (app.)) 
POTATOES 
Fermentation 
Ethanol production for automotive fuel usage. Final technical 
report, July 1979-August 1980, 6:667 (DOE/ID/12050—3) 
POWER DEMAND 
Forecasting 
Availability of future fuels. Part II. Electricity, 6:883 
POWER GENERATION 
Forecasting 
Availability of future fuels. Part II. Electricity, 6:883 
Waste Heat Utilization 
Power recovery system (Patent), 6:988 
POWER METERS 
Installation 
A test program to determine the feasibility of installing utility 
meters in military family housing, developing energy 
ceilings, and operating a penalty billing system for occupants 
who overconsume energy. Volume I, 6:960 (AD-A—081056) 
Family housing metering test. A test program to determine the 
feasibility of installing utility meters in military family 
housing, developing energy ceilings, and operating a penalty 
billing system for occupants who overconsume energy. 
Volume II. Appendices, 6:961 (AD-A—081057) 
POWER PLANTS 
See also HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
THERMAL POWER PLANTS 
WIND POWER PLANTS 
Capacity 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Power production, fuel consumption, and installed capacity 
data, 1977, 6:685 (DOE/EIA—0049/1) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Construction 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Maps 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal eiectric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Ownership 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Power Generation 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Power production, fuel consumption, and installed capacity 
data, 1977, 6:685 (DOE/EIA—0049/1) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
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Power Transmission Lines 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Thermionic Converters 
Zepo--the worlds largest thermionic converter, 6:920 
Topping Cycles 
Zepo--the worlds largest thermionic converter, 6:920 
POWER REACTORS 
See also CLINCH RIVER BREEDER REACTOR 
DAVIS BESSE-] REACTOR 
N-REACTOR 
PROCESS HEAT REACTORS 
THREE MILE ISLAND-2 REACTOR 
ZION-1 REACTOR 
Reactor Materials 
RDT standard. Class 1 nuclear components (supplement to 
ASME boiler and pressure vessel code, section III, 
subsections NCA and NB), 6:775 (RDT-E—15-2NB-T(6-80)) 
POWER SUBSTATIONS 
Noise Pollution Control 
Assessment of the need for noise control research on electric 
power transformers and reactors. Report No. 4289, 6:748 
(DOE/EV—0095) 
Transformers 
Assessment of the need for noise control research on electric 
power transformers and reactors. Report No. 4289, 6:748 
(DOE/EV—0095) 
POWER SUPPLIES 
See also PHOTOVOLTAIC POWER SUPPLIES 
SPACECRAFT POWER SUPPLIES 
Circuit Breakers 
Theory of the arc discharge in air blast breakers, 6:1713 (LA— 
8488-T) 
POWER SYSTEMS 
Electric Batteries 
Thermal management of battery systems for electric vehicles 
and utility load leveling, 6:1046 
Maps 
Federal Energy Regulatory Commission regional boundaries, 
6:1770 (DOE/EIA—0189) 
Operation 
Power pool procedures and key issues, 6:749 (HCP/I5652—01) 
POWER TRANSMISSION 
See also MICROWAVE POWER TRANSMISSION 
UNDERGROUND POWER TRANSMISSION 
Economic Analysis 
Mine to market. Coal transportation today and tomorrow: 
alternate modes, coal-by-wire, 6:716 
Stability 
MOD.-2 wind turbine farm stability study, 6:680 
(DOE/NASA/0134—1) 
POWER TRANSMISSION LINES 
Construction 
Electric transmission line data for 1977, 6:746 (DOE/EIA— 
0051/1) 
Electromagnetic Pulses 
Modification of the aurora electromagnetic environment: 
experiment and interpretation. Progress report, 6:745 (AD- 
A—080804) 
Maps 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Planning 
Electric transmission line data for 1977, 6:746 (DOE/EIA— 
0051/1) 
Radiation Effects 
Modification of the aurora electromagnetic environment: 
experiment and interpretation. Progress report, 6:745 (AD- 
A—080804) 
PRASEODYMIUM OXIDES 
Fabrication 
Ceramic compositions and articles prepared therefrom (Patent), 
6:1099 
PRECURSORS (DELAYED NEUTRON) 
See DELAYED NEUTRON PRECURSORS 
PRECURSORS (DELAYED NEUTRONS) 
See DELAYED NEUTRON PRECURSORS 
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PRESSURE GAGES 
Slickline tools and Amerada gauges, 6:624 (SAND—80-0834C) 
PRESSURE VESSELS 
Construction 
MFTF vacuum vessel and cryopumping system, 6:1748 
(UCRL—84924) 
Fracture Properties 
Heavy wall pressure vessels for energy systems, 6:1083 
(CONF-8006124— 1(draft)) 
Stress Corrosion 
Fossil energy program. Progress report, July 1980, 6:2 
(ORNL/TM—7483) 
Tensile Properties 
Heavy wall pressure vessels for energy systems, 6:1083 
(CONF-8006124—1(draft)) 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRICES 
Economic Impact 
High fuel oil prices: the impact on low-income households, 
6:1364 (PB—80-116023) 
PRIMARY BATTERIES 
Anodes 
Li/SO, batteries: frequency dispersion of the internal 
impedance, 6:826 
Design 
Bipolar battery (Patent), 6:822 
Electric Impedance 
Li/SO: batteries: frequency dispersion of the internal 
impedance, 6:826 
PRINCETON LARGE TORUS 
See PLT DEVICES 
PROCESS HEAT REACTORS 
Coolant Cleanup Systems 
Secondary helium system piping and helium purification for 
the HTGR-R and NHSDR, 6:777 (DOE/SF/02034—T1) 
Design 
Lithium boiler: A 1500 to 2000 K fusion reactor blanket 
concept for process heat and/or electric power generation, 
6:1704 
Economics 
Utility/user perspective on HTGR-reformer plant 
configuration, 6:778 (DOE/SF/02034—T4) 
Feasibility Studies 
Utility/user perspective on HTGR-reformer plant 
configuration, 6:778 (DOE/SF/02034—T4) 
Secondary Coolant Circuits 
Secondary helium system piping and helium purification for 
the HTGR-R and NHSDR, 6:777 (DOE/SF/02034—T1) 
Very High Temperature 
Lithium boiler: A 1500 to 2000 K fusion reactor blanket 
concept for process heat and/or electric power generation, 
6:1704 
PROCESSING (DATA) 
See DATA PROCESSING 
PRODUCER GAS 
Safety 
Poke hole closure apparatus (Patent), 6:75 
Toxicity 
Poke hole closure apparatus (Patent), 6:75 
PROJECT INDEPENDENCE EVALUATION SYSTEM 
See PIES 
PROJECTION SERIES 
Documentation 
Annual report to Congress, 1978, Volume Three, Supplement 
Two: Midterm energy projections for the World, 6:863 
(DOE/EIA—0173/3-S2) 
PROMETHAZINE 
See AMINES 
PROMPT NEUTRONS 
Neutron Spectra 
Prompt fission neutron spectra and anti vp, 6:1626 (LA-UR— 
80-2707) 
PROPANE 
Prices 
Monthly petroleum product price report, 6:214 (DOE/EIA— 
0032) 


PROTON REACTIONS 
Inelastic Scattering 


Trade 
Sales of liquefied petroleum gases and ethane in 1977, 6:238 
(DOE/EIA—0114/77) 
PROPENAL 
See ACROLEIN 
PROSTHESES 
Computerized Simulation 
Modeling prosthetic heart valves for numerical analysis of 
blood flow in the heart, 6:1385 
PROTECTIVE COATINGS 
Corrosion Resistance 
Titanium bearing MCrAIY type alloy and composite articles 
(Patent), 6:1092 
Thermal Fatigue 
Thermal fatigue failures in candidate refractory materials for 
use as protective plates in tokamaks, 6:1749 
PROTEIN DENATURATION 
Biochemistry 
Ultrashort laser pulse induced electromagnetic stress on 
biological macromolecular systems. Final report, Sep 1976- 
Feb 1978, 6:1417 (AD-A—081230) 
PROTEINS 
See also ACTIN 
Chemical Bonds 
Covalent modification of nuclear and cytoplasmic proteins of 
hamster embryo ceils during PAH metabolism, 6:1408 
(CONF-8010108—3) 
Electrophoresis 
Muscle protein analysis. II. Two-dimensional electrophoresis of 
normal and diseased human skeletal muscle, 6:1392 
Phosphorylation 
Purification of phospholamban, a 22,000 dalton protein from 
cardiac sarcoplasmic reticulum that is specifically 
phosphorylated by cyclic AMP-dependent protein kinase, 
6:1369 (UR—3490-1805) 
Purification 
Purification of phospholamban, a 22,000 dalton protein from 
cardiac sarcoplasmic reticulum that is specifically 
phosphorylated by cyclic AMP-dependent protein kinase, 
6:1369 (UR—3490-1805) 
PROTON BEAMS 
Depolarization 
Depolarization due to the resonance tail during a fast 
resonance jump, 6:1446 (BNL—28325) 
PROTON DOSIMETRY 
BDD: a dosimeter for the Global Positioning System, 6:1270 
(LA—8421-MS) 
PROTON REACTIONS 
Breakup Reactions 
High energy nuclear collisions in the few GeV/nucleon region: 
projectile and target fragmentation, 6:1556 (LBL—11102) 
Capture 
Giant resonance effects in radiative capture, 6:1544 
(DOE/ER/01388—456) 
Polarized proton radiative capture studies of giant resonances, 
6:1553 (DOE/ER/01388—454) 
Charge-Exchange Reactions 
Isospin-symmetry violating branch of **Sc B* decay, 6:1567 
Deep Inelastic Heavy Ion Reactions 
Possible isobar mechanism for production of high momentum 
protons in the backward direction in proton-nucleus and 
nucleus-nucleus interactions, 6:1555 (LBL—10688) 
Differential Cross Sections 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(V ol. 15)(Pt.F)) 
Elastic Scattering 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(Vol.15)(Pt.F)) 
Fragmentation 
Recoil properties of nuclei produced in the interaction of 
protons with ?7Al. I, 6:1565 
Inelastic Scattering 
Inelastic proton scattering at 800 MeV to the '*C 15.11-MeV 
state: A search for nuclear critical opalescence, 6:1558 





PROTON-ANTIPROTON INTERACTIONS 
Inelastic Scattering 


PROTON-ANTIPROTON INTERACTIONS 
Annihilation 
Search for structure in the low-energy anti p-p annihilation 
cross section, 6:1476 (CONF-800688—6) 
PROTON-NEUTRON INTERACTIONS 
Cross Sections 
Evidence for dibaryon resonances in nucleon-nucleon 
scattering, 6:1496 (LA-UR—80-3152) 
PROTON-PROTON INTERACTIONS 
Analyzing Power 
Pion interactions at medium energies. Progress report, 
December 1, 1979-November 30, 1980, 6:1499 
(DOE/ER/03948— 12) 
Charmed Baryon Resonances 
Diffractive production of charmed baryons at the CERN ISR, 
6:1480 (SLAC—224) 
Cross Sections 
Evidence for dibaryon resonances in nucleon-nucleon 
scattering, 6:1496 (LA-UR—80-3152) 
Differential Cross Sections 
Pion interactions at medium energies. Progress report, 
December 1, 1979-November 30, 1980, 6:1499 
(DOE/ER/03948— 12) 
Multiple Production 
Observed differences in event structures of high-p/sub T/ 7° 
and single photon events produced in pp collisions at the 
CERN ISR (Vs = 31 to 63 GeV, p/sub T/ up to 9 GeV), 
6:1494 (BNL—28452) 
Spin Orientation 
Polarization in inclusive production at Brookhaven, 6:1495 
(BNL—28492) 
PROTONS 
Lifetime 
Experimental considerations on the measurement of the proton 
lifetime, 6:1514 (SLAC—224) 
PSI RESONANCES 


See also PSI-3105 RESONANCES 
PSI-3695 RESONANCES 
PSI-3772 RESONANCES 


Particle Production 
Open and hidden charm muoproduction, 6:1479 (LBL—11561) 
Radiative Decay 
Radiative decays of the psi and psi’, 6:1484 (SLAC-PUB— 
2550) 
PSI-3105 RESONANCES 
Radiative Decay 
Hadronic decays of the eta/sub c/, 6:1502 (SLAC-PUB—2594) 
Radiative transitions from the psi(3095) and psi'(3684) to 
ordinary hadrons, 6:1486 (SLAC-PUB—2573) 
PSI-3695 RESONANCES 
Radiative Decay 
Radiative transitions from the psi(3095) and psi'(3684) to 
ordinary hadrons, 6:1486 (SLAC-PUB—2573) 
PSI-3772 RESONANCES 
Particle Widths 
Production and decays of D* mesons, 6:1487 (SLAC-PUB— 
2589) 
PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 
National electric rate book: Nevada, 6:715 (DOE/EIA— 
0198(79)NV) 
National electric rate book: Alaska, 6:713 (DOE/EIA— 
0198(79)AK) 
PUERTO RICO 
Petroleum refineries in the United States and U.S. territories, 
January 1, 1979, 6:189 (DOE/EIA—0111/79) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
PULPS 
See SLURRIES 
PULSED MHD GENERATORS 
Design 
Explosion-type magnetic generator (Patent), 6:892 (AD-A— 
0808 16) 
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PUMPED STORAGE 
Economic Analysis 
Synthesis of research and development in mechanical energy 
storage technologies. Progress report, September 1, 1979- 
May 31, 1980, 6:804 (DOE/ET/26106—T1) 
Technology Assessment 
Synthesis of research and development in mechanical energy 
storage technologies. Progress report, September 1, 1979- 
May 31, 1980, 6:804 (DOE/ET/26106—T1) 
PUMPS 


See also VACUUM PUMPS 
WIND-POWERED PUMPS 


Control Equipment 
Oilfield pump stroke monitor (Patent), 6:182 
Performance Testing 
Kilowatt Isotope Power System: component test report for the 
ground demonstration system pump. 77-KIPS-99, 6:342 
(DOE/ET/33001—T 13) 
Positioning 
Portable cable spooler for wells (Patent), 6:186 
Power Input 
Pump consumption test report (For solar collector), 6:560 
(SAND—80-1707) 
Technology Assessment 
State-of-the-art assessment of slurry pumps in coal conversion 
applications, 6:25 (CONF-801090—2) 
PUROX PYROLYSIS PROCESS 
Economic Analysis 
Technical, environmental, and economic feasibility of 
multiwaste gasification, 6:1222 (MRC-DA—815) 
Environmental Impacts 
Technical, environmental, and economic feasibility of 
multiwaste gasification, 6:1222 (MRC-DA—815) 
Feasibility Studies 
Technical, environmental, and economic feasibility of 
multiwaste gasification, 6:1222 (MRC-DA—815) 
Technology Assessment 


Technical, environmental, and economic feasibility of 
multiwaste gasification, 6:1222 (MRC-DA—815) 
PWR TYPE REACTORS 


See also DAVIS BESSE-1 REACTOR 
LOFT REACTOR 
THREE MILE ISLAND-2 REACTOR 
ZION-] REACTOR 


Fuel Cans 
”Anomalous” oxide growth during transient-temperature 
oxidation of Zircaloy-4, 6:755 
Fuel Cycle 
Actinide partitioning-transmutation program final report. IV. 
Miscellaneous aspects (Transport; fuel fabrication; decay; 
policy; economics), 6:270 (ORNL/TM—6984) 
Fuel Pins 
Multidimensional effects in the thermal response of fuel pin 
simulators, 6:789 (CONF-801002— 14) 
Fuel Rods 
Design and verification of modular computer models for 
interpreting rod melting experiments, 6:803 (INEL-tr—52) 
Loss of Coolant 
Multidimensional effects in the thermal response of fuel pin 
simulators, 6:789 (CONF-801002— 14) 
Results of semiscale pumps on/off experiments, 6:791 (CONF- 
8010103—1) 
Meltdown 
Design and verification of modular computer models for 
interpreting rod melting experiments, 6:803 (INEL-tr—52) 
Reactor Accidents 
Compendium of information on hydrogen behavior during 
LWR accidents, 6:799 (SAND—80-2313C) 
Design criteria and concepts for vented containment systems, 
6:800 (SAND—80-2396C) 
PYRAZOLES 
Photochemical Reactions 
Photoconversion of norbornadiene to quadricyclene in the 
presence of a copper(I) carbonyl compound, 6:1152 
PYRIDINE 
Chemical Radiation Effects 
Reaction of OH with pyridine. Pulse-radiolytic and product- 
analysis studies (Electron beams), 6:1157 
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Chemical Reactions 
Reaction of OH with pyridine. Pulse-radiolytic and product- 
analysis studies (Electron beams), 6:1157 
PYRITE 
Removal 
Beneficiation of coal and metallic and non-metallic ores by 
froth flotation process using polyhydroxy alkyl xanthate 
depressants (Patent), 6:18 
Oxidative coal desulfurization using lime to regenerate alkali 
metal hydroxide from reaction product (Pacent), 6:15 
PYROLYSIS 
Flames 
Forced-convection extinction of the diffusion flame supported 
by a pyrolyzing body. Final report, 27 Sep 1978-31 Dec 
1979, 6:1171 (AD-A—079368) 
PYROLYTIC OILS 
Chemical Composition 
Pyrolytic oils: characterization and data development for 
continuous processing. Final report, 6:448 (EPA-M—724) 


Q 


QUADRATURES 
Calculation Methods 
Structure of fully symmetric multidimensional quadrature rules, 
6:1790 
QUALITY ASSURANCE 
Planning 
Quality assurance in a large research and development 
laboratory, 6:1214 (CONF-800927—3) 
QUANTUM CHROMODYNAMICS 
Elements of quantum chromodynamics, 6:1529 (SLAC—224) 
Exclusive Interactions 
Exclusive processes and hadron dynamics at short distances, 
6:1533 (SLAC-PUB—2605) 
Form Factors 
Quark form factors and leading double logarithms in QCD, 
6:1526 (RLO— 1388-821) 
Jet Model 
Jets and quantum chromodynamics, 6:1525 (RLO—1388-811) 
Leading Abstract 
Quantum chromodynamics, 6:1527 (SLAC—224) 
Low-Energy Theorem 
Hadron wavefunctions and structure functions in QCD, 6:1532 
(SLAC-PUB—2580) 
Meetings 
Quantum chromodynamics, 6:1527 (SLAC—224) 
Perturbation Theory 
Perturbative quantum chromodynamics, 6:1528 (SLAC—224) 
Photon-Photon Interactions 
Exclusive two-proton processes in quantum chromodynamics, 
6:1503 (SLAC-PUB—2587) 
Unified Gauge Models 
Grand unification of QCD, 6:1531 (SLAC—224) 
QUANTUM ELECTRODYNAMICS 
Semiclassical Approximation 
Semiclassical calculation of the photon propagator in two- 
dimensional scalar QED, 6:1536 
QUANTUM FIELD THEORY 
See also QUANTUM CHROMODYNAMICS 
QUANTUM ELECTRODYNAMICS 
QUANTUM GRAVITY 
Merons 
Importance oi being topologically excited, 6:1523 (LBL— 
11415) 
Renormalization 
Nonlinear models in 2 + € dimensions, 6:1524 (LBL—11517) 
Scalar Fields 
Incompatibility of the observer-based vacuum with canonical 
quantum field theory, 6:1521 (DOE/ER/03992—410) 
Vacuum States 
Incompatibility of the observer-based vacuum with canonical 
quantum field theory, 6:1521 (DOE/ER/03992—410) 


QUANTUM GRAVITY 
Unitarity 
Soft-group-manifold structure of supergravity, and the proof of 
unitarity, 6:1644 (DOE/ER/03992—417) 
QUANTUM MECHANICS 
Heisenberg Picture 
Variational principles for particles and fields in Heisenberg 
matrix mechanics, 6:1643 
QUARK CONFINEMENT 
See BAG MODEL 
QUARK MODEL 


See also BAG MODEL 
COLOR MODEL 
FLAVOR MODEL 


Pions 
Difficult states in the quark model: glueballs and the pion. CTP 
No. 874, 6:1511 (CONF-800724—45) 
QUARKS 
Bound State 
Hadron wavefunctions and structure functions in QCD, 6:1532 
(SLAC-PUB—2580) 
Decay 
Flavor mixing and quark decay, 6:1441 (BNL—28280) 
Form Factors 
Jet acollinearity and quark form factors, 6:1520 
(DOE/ER/01388—813) 
Quark form factors and leading double logarithms in QCD, 
6:1526 (RLO— 1388-821) 
QUINOLINES 
Toxicity 
Toxicity of chemical compounds used for enhanced oil 
recovery. Final report, 6:1410 (DOE/BC/10014—S5) 
QUINONES 
Photochemistry 
Chemically modified electrodes in dye-sensitized photogalvanic 
cells, 6:430 
Photoelectrochemical Cells 
Chemically modified electrodes in dye-sensitized photogalvanic 
cells, 6:430 


RADIANT FLUX DENSITY 
Computer Codes 
Instruction manual for the program SHAPEFACTOR, 6:495 
(SAND—80-8027) 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTORS 
See also BUBBLE CHAMBERS 
CHERENKOV COUNTERS 
DIELECTRIC TRACK DETECTORS 
EMANOMETERS 
GAMMA CAMERAS 
IONIZATION CHAMBERS 
POSITION SENSITIVE DETECTORS 
TRANSITION RADIATION DETECTORS 
Calibration 
Technique for adaptive data analysis, 6:1273 (COO—3539-13) 
Data Analysis 
Technique for adaptive data analysis, 6:1273 (COO—3539-13) 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION SYNDROME 
Forecasting 
A predictive study of the incidence of vomiting in irradiated 
military personnel. Project report, 1974-1978, 6:1399 (AD- 
A—081165) 
RADIATION TRANSPORT 
Computer Calculations 
Modified Elemental Volume Dose Program (MEVDP). 
Technical report, 7 Feb-7 Aug 1969, 6:1398 (AD—883868) 





RADIATORS 
Computer Calculations 


RADIATORS 
Performance Testing 

Kilowatt Isotope Power System: test report for the radiator 
long and short panels. 77-KIPS-112, 6:343 
(DOE/ET/33001—T14) 

Kilowatt Isotope Power System: test procedure for the 
radiator. 78-KIPS-4, 6:350 (DOE/ET/33001—T31) 

Kilowatt Isotope Power System: test procedure for the 
radiator long and short panels. 77-KIPS-111, 6:351 
(DOE/ET/33001—T32) 

RADIOACTIVE AEROSOLS 
Air Pollution 
User's guide for numerical modeling of buoyant plumes in a 
turbulent, stratified atmosphere, 6:1328 (PB—80-114549) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE MATERIALS 
See also FISSION PRODUCTS 
RADIOACTIVE WASTES 
RADIOPHARMACEUTICALS 
Capsules 
Linear storage projector (Patent), 6::185 
Remote Handling Equipment 
Radioactive source manipulator and stowage device, 6:1184 
Storage 
Linear storage projector (Patent), 6:1185 
Transport 

Assessment of accident thermal testing and analysis procedures 
for radioactive materials shipping package, 6:1186 (SAND— 
80-0060C) 

RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE WASTE DISPOSAL 
Backfilling 

Creep consolidation of nuclear depository backfill materials, 

6:304 (SAND—79-2212) 
Bibliographies 

Low-level radioactive waste technology: a selected, annotated 

bibliography, 6:283 (ORNL/EIS—133/V2) 
Data Compilation 

Radioactive liquid waste discharged to ground in the 200 

Areas during 1977, 6:302 (RHO-CD—34-4Q) 
Geologic Deposits 

Bell Canyon test and results, 6:311 (SAND—80-2414C) 

Regional basalt hydrology of the Columbia Plateau in 
Washington, 6:300 (RHO-BWI-C—60) 

Thermal property measurements of Pomona member basalt 
from core holes DB-5 and DB-15, Hanford site, southeastern 
Washington, 6:301 (RHO-BWI-C—76) 

Ground Disposal 

Radioactive liquid wastes discharged to ground in the 200 
areas during 1979, 6:303 (RHO-CD—79-34-4Q) 

Radioactive liquid waste discharged to ground in the 200 
Areas during 1977, 6:302 (RHO-CD—34-4Q) 

High-Level Radioactive Wastes 
Systems analysis approach to the disposal of high-level waste 
in deep ocean sediments, 6:307 (SAND—80-0781C) 
Leaching 
Nuclear fuel cycle studies, 6:272 (ANL—80-66) 
Low-Level Radioactive Wastes 

Infiltration control for low-level radioactive solid waste 
disposal areas: an assessment, 6:298 (ORNL/TM—6473) 

Lew-level radioactive waste technology: a selected, annotated 
bibliography, 6:283 (ORNL/EIS—133/V2) 

Marine Disposal 

Environmental studies data base: development and data 
synthesis activities of the US Subseabed Disposal Program, 
6:310 (SAND—80-2096C) 

Geotechnical properties of sediments from North Pacific and 
Northern Bermuda Rise, 6:309 (SAND—80-2035C) 

Systems analysis approach to the disposal of high-level waste 
in deep ocean sediments, 6:307 (SAND—80-0781C) 

Packaging 

Acceptance criteria for transuranic waste packages for disposal 

in a licensed geologic repository, 6:273 (BMI-X—702) 
Radionuclide Migration 
Nuclear fuel cycle studies, 6:272 (ANL—80-66) 
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Risk Assessment 

Disruptive event uncertainties in a perturbation approach to 
nuclear waste repository risk analysis, 6:312 (UCID—17893) 

Environmental studies data base: development and data 
synthesis activities of the US Subseabed Disposal Program, 
6:310 (SAND—80-2096C) 

Site Selection 

Hazardous high-level radioactive waste disposal in geologic 

formations, 6:315 
Systems Analysis 

Systems analysis approach to the disposal of high-level waste 

in deep ocean sediments, 6:307 (SAND—80-0781C) 
Underground Disposal 

Assessment of potential radionuclide transport in site-specific 
geologic formations, 6:306 (SAND—79-2468) 

Infiltration control for low-level radioactive solid waste 
disposal areas: an assessment, 6:298 (ORNL/TM—6473) 

Nevada nuclear waste storage investigations. Quarterly report, 
April - June 1980, 6:294 (NVO—196-19) 

Preliminary evaluation of the environmental aspects of 
potential radioactive waste repository study areas in the 
Ohio and New York portions of the Salina Basin, 6:295 
(ONWI—23) 

Regional summary and recommended study area for Ohio and 
New York portions of the Salina Basin, 6:296 (ONWI—29) 

Three-dimensional thermal analysis of a baseline spent fuel 
repository, 6:314 (UCRL—84153) 

RADIOACTIVE WASTE FACILITIES 
Criticality 

Assessment of criticality monitoring techniques for a 
transuranic waste treatment facility, 6:274 (EGG-PHYS— 
5084) 

Maximum Credible Accident 

Preliminary safety evaluation of a commercial-scale krypton-85 

encapsulation facility, 6:276 (CONF-801038—7) 
Site Selection 

Preliminary evaluation of the environmental aspects of 
potential radioactive waste repository study areas in the 
Ohio and New York portions of the Salina Basin, 6:295 
(ONWI—23) 

Regional summary and recommended study area for Ohio and 
New York portions of the Salina Basin, 6:296 (ONWI—29) 

RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 
Bibliographies 

Low-level radioactive waste technology: a selected, annotated 

bibliography, 6:283 (ORNL/EIS—133/V2) 
Low-Level Radioactive Wastes 

Low-level radioactive waste technology: a selected, annotated 

bibliography, 6:283 (ORNL/EIS—133/V2) 
RADIOACTIVE WASTE PROCESSING 
Actinides 

Solidification of ICPP actinide partitioning solutions, 6:281 

(ENICO— 1062) 
Anaerobic Digestion 

Effect of gamma radiation on yields of methane gas from the 

anaerobic bacterial digestion of sewage sludge, 6:390 
Bibliographies 

Low-level radioactive waste technology: a selected, annotated 

bibliography, 6:283 (ORNL/EIS—133/V2) 
Calcination 

Calcination of sodium-bearing waste using non-radioactive 

additives, 6:280 (ENICO— 1043) 
Comparative Evaluations 

Preliminary evaluation of alternative waste form solidification 
processes. Volume II. Evaluation of the processes, 6:286 
(PNL—3477) 

Encapsulation 

Nuclear fuel cycle studies, 6:272 (ANL—80-66) 

Preliminary safety evaluation of a commercial-scale krypton-85 
encapsulation facility, 6:276 (CONF-801038—7) 

Fluidized-Bed Combustion 

Incineration of contaminated organic solvents in a fluidized- 

bed calciner, 6:275 (CONF-801038—6) 
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High-Level Radioactive Wastes 

Preliminary evaluation of alternative waste form solidification 
processes. Volume II. Evaluation of the processes, 6:286 
(PNL—3477) 

Small-scale integrated demonstration of high-level radioactive 
waste processing and vitrification using actual SRP waste, 
6:278 (DP-MS—80-60) 

Liquid Wastes 
Method for solidifying liquid radioactive wastes (Patent), 6:289 
Process for solidiying nuclear materials (Patent), 6:290 
Low-Level Radioactive Wastes 

Low-level radioactive waste technology: a selected, annotated 

bibliography, 6-283 (ORNL/EIS—133/V2) 
Optimization 

Thermal fracturing in glass waste forms, 6:279 (DP-MS—80- 
61) 

Organic Solvents 

Incineration of contaminated organic solvents in a fluidized- 
bed calciner, 6:275 (CONF-801038—6) 

Rare Earths 

Solidification of ICPP actinide partitioning solutions, 6:281 

(ENICO— 1062) 
Scrap 

Apparatus and process for recovering nuclear fuel from scrap 

mater‘al (Patent), 6:288 
Solidification 

Advanced method for making vitreous waste forms, 6:277 
(CONF-801124—9) 

Incineration of contaminated organic solvents in a fluidized- 
bed calciner, 6:275 (CONF-801038—6) 

Method for solidifying liquid radioactive wastes (Patent), 6:289 

Preliminary evaluation of alternative waste form solidification 
processes. Volume II. Evaluation of the processes, 6:286 
(PNL—3477) 

Process for solidiying nuclear materials (Patent), 6:290 

Small-scale integrated demonstration of high-level radioactive 
waste processing and vitrification using actual SRP waste, 
6:278 (DP-MS—80-60) 

Solidification of ICPP actinide partitioning solutions, 6:281 
(ENICO— 1062) 

Transmutation 

Actinide partitioning-transmutation program final report. IV. 
Miscellaneous aspects (Transport; fuel fabrication; decay; 
policy; economics), 6:270 (ORNL/TM—6984) 

Vitrification 

Interactions between candidate melter electrode materals and 

defense waste glass melts, 6:287 (RHO-SA—173) 
RADIOACTIVE WASTE STORAGE 
Bibliograshies 

Low-level radioactive waste technology: a selected, annotated 

bibliography, 6:283 (ORNL/EIS—133/V2) 
High-Level Radioactive Wastes 

Inventory of calcined waste stored at the ICPP as of 

September 1979, 6:291 (ENICO— 1044) 
Inventories 

Inventory of calcined waste stored at the ICPP as of 

September 1979, 6:291 (ENICO—1044) 
Low-Level Radioactive Wastes 

Low-level radioactive waste technology: a selected, annotated 

bibliography, 6:283 (ORNL/EIS—133/V2) 
Radiolysis 

Studies of transuranic waste storage under conditions expected 
in the Waste Isolation Pilot Plant (WIPP). Progress report, 
January 1-March 25, 1980, 6:292 (LA—8345-PR) 

Research Programs 

Studies of transuranic waste storage under conditions expected 
in the Waste Isolation Pilot Plant (WIPP). Progress report, 
January 1-March 25, 1980, 6:292 (LA—8345-PR) 

Thermal Degradation 

Studies of transuranic waste storage under conditions expected 
in the Waste Isolation Pilot Plant ‘WIPP). Progress report, 
January 1-March 25, 1980, 6:292 (LA—8345-PR) 

Transuranium Elements 

Studies of transuranic waste storage under conditions expected 
in the Waste Isolation Pilot Plant (WIPP). Progress report, 
January 1-March 25, 1980, 6:292 (LA—8345-PR) 


RADIOACTIVE WASTES 
See also HIGH-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
Radiation Monitoring 
Assessment of criticality monitoring techniques for a 
transuranic waste treatment facility, 6:274 (EGG-PHYS— 
5084) 
Rail Transport 
Predicting routes of radioactive wastes moved on the U.S. 
railroad system, 6:271 (CONF-801115—5(Draft)) 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOIMMUNOASSAY 
Antigen-Antibody Reactions 
Method for determining immunochemical substances (Patent), 
6:1386 
Electromagnetic Radiation 
Method for determining immunochemical substances (Patent), 
6:1386 
RADIOISOTOPE HEAT SOURCES 
Design 
Application of the dynamic isotope power system to a 
multimission spacecraft, 6:360 
Fuel Pellets 
Ceramic fuel pellets for isotopic heat sources, 6:358 (DP-MS— 
80-51) 
Performance Testing 
Kilowatt Isotope Power System: component test report for the 
electric heat source assembly. 77-KIPS-108, 6:339 
(DOE/ET/33001—T10) 
Thermal Insulation 
Meltdown characteristics of multi-foil thermal insulation, 6:359 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPES 
See also DELAYED NEUTRON PRECURSORS 
NEUTRON-RICH ISOTOPES 
Radionuclide Migration 
Transport and transfer rates in the waters of the continental 
shelf. Annual report, 6:1350 (COO—2185-13) 
RADIOMETRIC ANALYSIS 
Equipment 
Automated transuanic assay system for soils, 6:1120 (LA— 
8376-LLWM) 
RADIONUCLIDE MIGRATION 
(In environment.) 
Data Analysis 
Environmental studies data base: development and data 
synthesis activities of the US Subseabed Disposal Program, 
6:310 (SAND—80-2096C) 
Mathematical Models 
Environmental studies data base: development and data 
synthesis activities of the US Subseabed Disposal Program, 
6:310 (SAND—80-2096C) 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
Biological Accumulation 
Splenic sequestration of /sup 99m/Tc labeled, heat treated red 
blood cells, 6:1403 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
Side Effects 
Determination of antibody to Streptococcus mutans from 
radiation-induced xerostomia patients. Agglutination activity 
against cariogenic microorganisms, active immunoglobulin 
classes, and post-irradiation caries activity in cancer patients. 
Final report 15 jul 77-14 apr 79, 6:1401 (PB—80-120991) 
RADON 222 
Radiation Monitoring 
Radon-222 in potable water supplies in Maine: the geology. 
hydrology, physics and health effects. Completion report, 
6:1357 (PB—80-116304) 





RAIL TRANSPORT 
Radiation Monitoring 


RAIL TRANSPORT 

Coal and the railroads: the challenge and the opportunity, 

6:1362 (CONF-7911117—4) 
Forecasting 

Predicting routes of radioactive wastes moved on the U.S. 

railroad system, 6:271 (CONF-801115—5(Draft)) 
RAILROAD CARS 
Economic Impact 
Transport problems encountered and solved at the South East 
Coal Company, 6:160 
RAILWAYS 
See also ELECTRIC RAILWAYS 
Fuel Consumption 

Sales of fuel oil and kerosene in 1976, 6:216 (DOE/EIA— 
0113/76) 

Sales of fuel oil and kerosene in 1978, 6:217 (DOE/EIA— 
0113(78)) 

RANKINE CYCLE POWER SYSTEMS 
Accumulators 

Kilowatt Isotope Power System: component test report for the 
ground demonstration system accumulator. 77-KIPS-100, 
6:349 (DOE/ET/33001—T30) 

Alternators 

Dynamic Isotope Power System: technology verification 
phase. Component test specification for the ground 
demonstration system alternator stator. 79-DIPS-41, 6:345 
(DOE/ET/33001—T26) 

Kilowatt Isotope Power System: component test report for the 
Ground Demonstration System Alternator Stator, 6:334 
(DOE/ET/33001—T3) 

Kilowatt Isotope Power System: component test specification 
for the ground demonstration system electrical controller. 
77-KIPS-60, 6:341 (DOE/ET/33001—T12) 

Condensers 

Component test procedure for the ground demonstration 
system jet condenser focusing, 6:348 (DOE/ET/33001— 
T29) 

Dynamic Isotope Power System: technology verification 
phase. Component test procedure for the ground 
demonstration system jet condenser orifice performance. 79- 
DIPS-27, 6:346 (DOE/ET/33001—T27) 

Kilowatt Isotope Power System: component test procedure for 
the ground demonstration system jet condenser orifice 
performance. 77-KIPS-83, 6:337 (DOE/ET/33001—T8) 

Kilowatt Isotope Power System: component test procedure for 
the ground demonstration system jet condenser focusing. 77- 
KIPS-59. Revision A, 6:344 (DOE/ET/33001—T25) 

Kilowatt Isotope Power System: component test report for the 
ground demonstration system jet condenser orifice 
performance. 77-KIPS-103, 6:352 (DOE/ET/33001—T33) 

Design 

Kilowatt isotope power system phase II plan. Volume II: flight 
System Conceptual Design (FSCD), 6:354 
(DOE/ET/33001—T35) 

Feasibility Studies 

Dynamic Isotope Power System: technology verification 
phase, program plan, 1 October 1978, 6:331 (COO—4299- 
038(Rev.A)) 

Gas Turbines 

Component test procedure for the ground demonstration 

system turbine performance, 6:355 (DOE/ET/33001—T36) 
Performance 

Kilowatt isotope power system phase II plan. Volume II: flight 
System Conceptual Design (FSCD), 6:354 
(DOE/ET/33001—T35) 

Performance Testing 

Dynamic Isotope Power System: technology verification 
phase. Test plan. 79-KIPS-6, 6:353 (DOE/ET/33001—T34) 

Kilowatt Isotope Power System: component test procedure for 
the Ground Demonstration System Radiator Bypass Valve, 
6:332 (DOE/ET/33001—T1) 

Kilowatt Isotope Power System. Phase I. System test report. 
78-KIPS-33, 6:336 (DOE/ET/33001—T6) 

Kilowatt Isotope Power System. Phase II plan. Volume III. 
Addendum evaluation criteria, 6:338 (DOE/ET/33001—T9) 
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Kilowatt Isotope Power System: test procedure for the ground 
demonstration system. 77-KIPS-63, 6:340 
(DOE/ET/33001—T11) 

Pumps 

Kilowatt Isotope Power System: component test report for the 
ground demonstration system pump. 77-KIPS-99, 6:342 
(DOE/ET/33001—T 13) 

Quality Assurance 

Kilowatt Isotope Power System: component test procedure for 
the Ground Demonstration System Radiator Bypass Valve, 
6:332 (DOE/ET/33001—T1) 

Reliability program plan for the Kilowatt Isotope Power 
System (KIPS) technology verification phase, 6:347 
(DOE/ET/33001—T28) 

Radiators 

Kilowatt Isotope Power System: test report for the radiator 
long and short panels. 77-KIPS-112, 6:343 
(DOE/ET/33001—T 14) 

Kilowatt Isotope Power System: test procedure for the 
radiator. 78-KIPS-4, 6:350 (DOE/ET/33001—T31) 

Kilowatt Isotope Power System: test procedure for the 
radiator long and short panels. 77-KIPS-111, 6:351 
(DOE/ET/33001—T32) 

Radioisotope Heat Sources 

Dynamic Isotope Power System: technology verification 
phase, program plan, 1 October 1978, 6:331 (COO—4299- 
038(Rev.A)) 

Kilowatt Isotope Power System: component test procedure for 
the Ground Demonstration System Radiator Bypass Valve, 
6:332 (DOE/ET/33001—T1) 

Kilowatt Isotope Power System: component report for the 
Ground Demonstration System Accumulator, 6:333 
(DOE/ET/33001—T2) 

Kilowatt Isotope Power System: component test report for the 
electric heat source assembly. 77-KIPS-108, 6:339 
(DOE/ET/33001—T 10) 

Reliability 

Reliability program plan for the Kilowatt Isotope Power 
System (KIPS) technology verification phase, 6:347 
(DOE/ET/33001—T28) 

Seals 

Development test procedure for the ground demonstration 

system rotating seals, 6:356 (DOE/ET/33001—T37) 
Specifications 

Kilowatt Isotope Power System. Phase II plan. Volume III. 

Addendum evaluation criteria, 6:338 (DOE/ET/33001—T9) 
Test Facilities 

Kilowatt Isotope Power System. Phase I. System test report. 

78-KIPS-33, 6:336 (DOE/ET/33001—T6) 
Thermal Insulation 

Kilowatt Isotope Power System: test procedure for the EHSA 
multifoil insulation. 77-KIPS-109, 6:335 (DOE/ET/33001— 
T4) 

RAPSODIE REACTOR 
Modifications 

Description and experience of Rapsodie operation. Report 
DER/SEER-359, 6:786 (DOE/CEA/BMFT—16) 

Rapsodie: Weekly Operation Bulletin 78-40, 6:785 
(DOE/CEA/BMFT—11) 

Reactor Operation 

Description and experience of Rapsodie operation. Report 
DER/SEER-359, 6:786 (DOE/CEA/BMFT— 16) 

Rapsodie: Weekly Operation Bulletin 78-40, 6:785 
(DOE/CEA/BMFT—11) 

RARE EARTH COMPOUNDS 
Catalytic Effects 
Catalytic metal-rare earth metal hydride for reduction of 
carbon monoxide in hydrogen (Patent), 6:21 
RARE EARTHS 


Sev also CERIUM 
DYSPROSIUM 
ERBIUM 
EUROPIUM 
HOLMIUM 
LANTHANUM 
LUTETIUM 
VEODMIUM 
SAM 'UM 
TERB. “4 
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YTTERBIUM 
Catalytic Effects 
Hydrocarbon dehydrogenation with a multimetallic catalytic 
composite (Patent), 6:204 


RATS 
Behavior 
An experimental analysis of an observing-response in rats 
exposed to 1.28 and 5.62 gHz microwave irradiation, 6:1416 
(AD-A—080928) 
RDF 
See REFUSE DERIVED FUELS 
REACTOR ACCIDENTS 
See also FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
MELTDOWN 
TRANSIENT OVERPOWER ACCIDENTS 
Containment 
Containment safety margins, 6:802 (SAND—80-2501C) 
Hydrogen 
Compendium of information on hydrogen behavior during 
LWR accidents, 6:799 (SAND—80-2313C) 
Pressure Release 
Design criteria and concepts for vented containment systems, 
6:800 (SAND—80-2396C) 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
FUEL ELEMENTS 
REACTOR CORES 
Design 
Development of structural design criteria for highly irradiated 
core components, 6:765 (GEFR-SP—067) 
Standards 
Applications of American design codes for elevated 
temperature environment (LMFBR), 6:773 (HEDL-SA— 
2110) 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe 
running of a nuclear reactor.) 
Pebble bed reactor fiscal year 1980: review summary report, 
6:760 (GA-A—15956) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR CORES 
Pebble bed reactor fiscal year 1980: review summary report, 
6:760 (GA-A— 15956) 
Design 
Simplified inelastic analysis methods applied to fast breeder 
reactor core design, 6:763 (CONF-780609—21) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR KINETICS 
After-Heat 
Theoretical estimates of decay information for non- 
experimental nuclides, 6:1574 (HEDL-SA—2227-FP) 
Perturbation Theory 
Implementation, verification, and application of multicycle 
depletion perturbation theory, 6:779 (CONF-800942—15) 
REACTOR LATTICES 
Reactivity 
Pulse neutron subcritical K/sub EFF/ measurements on water 
flooded arrays of fuel rods, 6:782 (PNL—3467) 
REACTOR MAINTENANCE 
Pebble bed reactor fiscal year 1980: review summary report, 
6:760 (GA-A—15956) 
REACTOR MATERIALS 
(See also specific materials.) 
See also MATRIX MATERIALS 
NUCLEAR FUELS 
Cutting 
RDT standard. Class 1 nuclear components (supplement to 
ASME boiler and pressure vessel code, section III, 
subsections NCA and NB), 6:775 (RDT-E—15-2NB-T(6-80)) 
Physical Radiation Effects 
State variable description of 316 SS post-irradiation mechanical 
properties (LMFBR), 6:768 (HEDL-SA—2174) 


Welding 

RDT standard. Class 1 nuclear components (supplement to 
ASME boiler and pressure vessel code, section III, 
subsections NCA and NB), 6:775 (RDT-E—15-2NB-T(6-80)) 

REACTOR OPERATION 

Pebble bed reactor fiscal year 1980: review summary report, 

6:760 (GA-A—15956) 
REACTOR PHYSICS 
Nuclear Data Collections 

ORACLE: an adjusted cross-section and covariance library for 

fast-reactor analysis, 6:780 (CONF-800942—17) 
REACTOR SAFETY 

(Theoretical and experimental investigations of the behavior of 
reactor types and designs under various real or hypothetical 
accidents.) 

Pebble bed reactor fiscal year 1980: review summary report, 
6:760 (GA-A—15956) 

REACTOR SIMULATORS 
Control 
Computerized core power control program: semiscale 
experiment, 6:792 (EGG-MC—S5184) 
REACTOR SITING 
See SITE SELECTION 
RECEIVERS (SOLAR) 
See SOLAR RECEIVERS 
RECEPTORS 
Chemical Reactions 
Regulation of adenosine 3’: 5'-cyclic monophosphate 
accumulation in glia by alpha-adrenergic agonists, 6:1372 
Specificity 
Serotonin binding sites of human blood platelets, 6:1371 
RECREATIONAL AREAS 
Photovoltaic Power Supplies 
Photovoltaic concentrator system for Roxborough Park, 6:480 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING (FUEL) 
See REPROCESSING 
REDOX FUEL CELLS 
Major reduction in electric energy storage costs, 6:925 
REFORMER PROCESSES 
See also STEAM REFORMER PROCESSES 
Catalysts 
Reforming with multimetallic catalysts (Patent), 6:191 
REFRACTORIES 
Erosion 

Laboratory test to evaluate the resistance of refractories to 
molten slags, 6:1105 (BM-RI—8468) 

Theoretical evaluation of thermal imaging for detection of 
erosive wear of internally refractory-lined transfer lines, 6:24 
(ANL—78-82) 

REFRACTORY METALS 
Thermionic Emission 

Thermionic emission in reactions of aluminum with some 

metals and their oxides, 6:1085 (SAND—80-6022) 
REFRIGERATORS 
Design 

Design and development of cryogenic turbo refrigerator 
systems. Final report, 17 Oct 1972-30 Mar 1974 on Phase C, 
6:1179 (AD—922382) 

Directories 

Refrigerator/freezer directory: sorted by type and volume, 

based on 1979 standards, 6:955 (P—400-00-018) 
Energy Efficiency Standards 

Life-cycle cost analysis of major appliances, 6:954 (LBL— 

11338) 
Fabrication 

Design and development of cryogenic turbo refrigerator 
systems. Final report, 17 Oct 1972-30 Mar 1974 on Phase C, 
6:1179 (AD—922382) 

Life-Cycle Cost 

Life-cycle cost analysis of major appliances, 6:954 (LBL— 

11338) 
Materials 

Technical options for conservation of metals; case studies of 
selected metals and products. Volume II-C: identification 
and evaluation of metal conservation approaches for 
products. Working paper No. 3, 6:976 (PB—80-110935) 





Technical options for conservation of metals: case studies of 
selected metals and products. Volume II-E: analysis of the 
impacts of changing product service life and material 
content. Working paper No. 5, 6:978 (PB—80-110950) 

REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 


See also INDUSTRIAL WASTES 
MUNICIPAL WASTES 
SOLID WASTES 
SYNTHETIC FUELS 


Fabrication 
Flash drying sludge derived fuel process (Patent), 6:394 
uction 


Flash drying sludge derived fuel process (Patent), 6:394 
Fuel pellets and process for producing fuel pellets from 
botanical materials (Patent), 6:395 
Uses 
RDF as a kiln fuel, 6:975 
REFUSE-FUELED BOILERS 
Capitalized Cost 
Waste fuel utilization in existing boilers on US naval bases. 
Final report for period ending Sep 1979, 6:994 (AD-A— 
081261) 
Technology Assessment 
Waste fuel utilization in existing boilers on US naval bases. 
Final report for period ending Sep 1979, 6:994 (AD-A— 
081261) 
REGENERATIVE FUEL CELLS 
See also REDOX FUEL CELLS 
Reviews 
Review of thermally regenerative electrochemical systems. 
Volume I. Synopsis and executive summary, 6:921 
(SERI/TR—332-416(Vol.1)) 
REGGE POLES 
Coupled Channel Theory 


Matrix N/D method with absorption and the unitarity problem 


in coupled-channel Regge theory, 6:1510 
Crossing Symmetry 


Matrix N/D method with absorption and the unitarity problem 


in coupled-channel Regge theory, 6:1510 
N-D Method 


Matrix N/D method with absorption and the unitarity problem 


in coupled-channel Regge theory, 6:1510 
Unitarity 


Matrix N/D method with absorption and the unitarity problem 


in coupled-channel Regge theory, 6:1510 
REGION I 
See NORTH ATLANTIC REGION 
REGION II 
See MID-ATLANTIC REGION 
REGION III 
See CENTRAL REGION 
REGION IV 
See SOUTHEAST REGION 
REGION IX 
See WESTERN REGION 
REGION V 
See GRE»T LAKES REGION 
REGION VI 
See SOUTHWEST REGION 
REGION VII 
See MIDWEST REGION 
REGION VIII 
See ROCKY MOUNTAIN REGION 
REGION X 
See PACIFIC NORTHWEST REGION 
REGIONAL ELECTRIC RELIABILITY COUNCILS 
See ELECTRIC RELIABILITY COUNCILS 
REGULATIONS 
See also POLLUTION REGULATIONS 
Economic Impact 
Effect of legislative and regulatory actions on competition in 
petroleum markets, 6:877 (DOE/EIA—0201/2) 
Legislation 
Effect of legislativ ani regulatory actions on competition in 
petroleum riarke ;, 6:877 (DOE/EIA—0201/2) 
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REMOTE HANDLING EQUIPMENT 
Design 
Radioactive source manipulator and stowage device, 6:1184 
REMOTE SENSING 
Bibliographies 
Remote sensing of natural resources. Quarterly literature 
review, July-September 1980, 6:1307 
Remote sensing of natural sources. Quarterly literature review, 
second quarter 1980, 6:1425 (TAC-RS—80-002) 
RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
SOLAR ENERGY 
WIND POWER 
Sweet sorghum as a renewable source of energy, 6:468 
REPROCESSING 
Role of the consolidated fuel reprocessing program in the 
United States Breeder Reactor Program, 6:268 (CONF- 
800943—7) 
RESERVOIR ENGINEERING 
Geothermal Energy Development annual report 1979, 6:582 
(LBL—11236) 
Program Management 
Geothermal reservoir engineering management program: 
developments in fiscal 1979, 6:659 (LBL—11236) 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENTIAL BUILDINGS 
See also HOUSES 
Boilers 
Development of a test set for adjustment of residential furnaces 
and boilers. Final report, 6:950 (BNL—51239) 
Cooling Load 
Sensible and latent cooling requirements of conventional and 
passively cooled residences in American climates, 6:959 
Dehumidification 
Sensible and latent cooling requirements of conventional and 
passively cooled residences in American climates, 6:959 
Electric Heating 
Incremental cost of electricity used as backup for passive 
heated homes, 6:513 (BNL—28271) 
Energy Conservation 
A test program to determine the feasibility of installing utility 
meters in military family housing, developing energy 
ceilings, and operating a penalty billing system for occupants 
who overconsume energy. Volume I, 6:960 (AD-A—081056) 
Family housing metering test. A test program to determine the 
feasibility of installing utility meters in military family 
housing, developing energy ceilings, and operating a penalty 
billing system for occupants who overconsume energy. 
Volume II. Appendices, 6:961 (AD-A—081057) 
Incremental cost of electricity used as backup for passive 
heated homes, 6:513 (BNL—28271) 
Energy Management Systems 
Electrical load restoration method (Patent), 6:957 
Furnaces 
Development of a test set for adjustment of residential furnaces 
and boilers. Final report, 6:950 (BNL—51239) 
Passive Solar Heating Systems 
Incremental cost of electricity used as backup for passive 
heated homes, 6:513 (BNL—28271) 
Power Demand 
Sensible and latent cooling requirements of conventional and 
passively cooled residences in American climates, 6:959 
Radiation Monitors 
Residential radon daughter monitor based on alpha 
spectroscopy, 6:1327 (LBL—10768) 
Retrofitting 
Statistical evaluation of concepts for a Bund-Laender 
modernization program in Baden-Wuerttemberg, 6:952 (IKE- 
K—61) 
Solar Space Heating 
Installation, operation, and maintenance for the pyramidal 
optics solar system installed at Yacht Cove, Columbia, SC, 
6:517 (DOE/NASA/CR— 161203) 
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Solar Water Heating 

Installation, operation, and maintenance for the pyramidal 
optics solar system installed at Yacht Cove, Columbia, SC, 
6:517 (DOE/NASA/CR—161203) 

RESIDENTIAL SECTOR 
Electric Power 

National electric rate book: Indiana, 6:714 (DOE/EIA— 
0198(79)IN) 

National electric rate book: Alabama, 6:709 (DOE/EIA—0155) 

National electric rate book: Kentucky, 6:706 (DOE/EIA— 
0152) 

National electric rate book: Massachusetts, 6:712 (DOE/EIA— 
0158) 

National electric rate book: Mississippi, 6:707 (DOE/EIA— 
0153) 

National electric rate book: New Jersey, 6:702 (DOE/EIA— 
0140) 

National electric rate book: New York, 6:711 (DOE/EIA— 
0157) 

National electric rate book: North Carolina, 6:704 
(DOE/EIA—0142) 

National electric rate book: North Dakota, 6:701 (DOE/EIA— 
0139) 

National electric rate book: Ohio, 6:710 (DOE/EIA—0156) 

National electric rate book: Oklahoma, 6:700 (DOE/EIA— 
0138) 

National electric rate book: South Carolina, 6:705 
(DOE/EIA—0143) 

National electric rate book: South Dakota, 6:703 (DOE/EIA— 
0141) 

National electric rate book: Tennessee, 6:708 (DOE/EIA— 
0154) 

National electric rate book: Nevada, 6:715 (DOE/EIA— 
0198(79)NV) 

National electric rate book: Alaska, 6:713 (DOE/EIA— 
0198(79)AK) 

Energy Consumption 

Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 

Quarterly energy indicators, 6:935 (DOE/EIA—0170) 

State Energy Data Report: statistical tables and technical 
documentation, 1960 through 1978, 6:951 (DOE/EIA— 
0214(78)) 

Fuel Consumption 

State Energy Data Report: statistical tables and technical 
documentation, 1960 through 1978, 6:951 (DOE/EIA— 
0214(78)) 

Retail Prices 
Electric retail rate increases, 6:699 (DOE/EIA—0037/2) 
RESIDUAL FUELS 
Exports 

Sales of fuel oil and kerosene in 1976, 6:216 (DOE/EIA— 
0113/76) 

Sales of fuel oil and kerosene in 1978, 6:217 (DOE/EIA— 
0113(78)) 

Imports 

Saies of fuel oil and kerosene in 1976, 6:216 (DOE/EIA— 
0113/76) 

Sales of fuel oil and kerosene in 1978, 6:217 (DOE/EIA— 
0113(78)) 

Inventories 

Retail sales and inventories of fuel oil, 6:220 (DOE/EIA— 
0195) 

Weekly petroleum status report, 6:222 (DOE/EIA—0208) 

Wholesale fuel oil distributors stocks and sales, 6:221 
(DOE/EIA—0197) 

Prices 

Monthly petroleum product price report, 6:214 (DOE/EIA— 
0032) 

Supply and Demand 

Wholesale fuel oil distributors stocks and sales, 6:221 
(DOE/EIA—0197) 

Trade 

Retail sales and inventories of fuel oil, 6:220 (DOE/EIA— 
0195) 

Sales of fuel oil and kerosene in 1976, 6:216 (DOE/EIA— 
0113/76) 


RETROFITTING 
Economic Impact 


Sales of fuel oil and kerosene in 1978, 6:217 (DOE/EIA— 
0113(78)) 
Wholesale fuel oil distributors stocks and sales, 6:221 
(DOE/EIA—0197) 
RESIDUES 
See also ASHES 
Activation Analysis 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 30. 
Volume III. Pilot plant development work. Part 6. The fate 
of trace elements in the SRC process (111 references), 6:97 
(DOE/ET/10104—T3) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 
Characterization of DAP plastic molding resins and molded 
parts (Diallyl phthalate), 6:1109 (MLM—2776(OP)) 
Sorptive Properties 
Further characterization of sorbents for environmental 
sampling. Final report Mar 78-Jun 79, 6:1313 (PB—80- 
118763) 
RESISTORS 
Fabrication 
Compatible thin-film components for high-tempei:ture 
electronics, 6:618 (SAND—80-0834C) 
Thick-film materials for hi-temperature operation, 6:608 
(SAND—80-0834C) 
Materials 
High temperature thick film research, 6:607 (SAND—80- 
0834C) 
Physical Properties 
Thick-film materials for hi-temperature operation, 6:608 
(SAND—80-0834C) 
RESOURCE RECOVERY ACTS 
Economic Impact 
Impacts of the Resource Conservation and Recovery Act on 
energy supply, 6:872 (ORNL/OIAPA—15) 
Implementation 
Ultimate disposal of hazardous wastes, 6:1341 
RESOURCE RECOVERY FACILITIES 
Design 
HDR solid waste resource recovery experience and 
qualifications: summary, 6:1007 
Environmental Impacts 
Characterization of solid waste conversion and cogeneration 
systems, 6:409 (DOE/EV—0105) 
Feasibility Studies 
Engineering study for a demonstration program to consider 
high and low technology solutions for solid waste disposal 
and energy conservation in Laporte County, Indiana, 6:1005 
(PB—80-114275) 
Naval facility energy conversion plants as resource recovery 
system components. Interim report for period ending Oct 
1979, 6:993 (AD-A—081232) 
Health Hazards 
Characterization of solid waste conversion and cogeneration 
systems, 6:409 (DOE/EV—0105) 
RESOURCES 
See also COAL DEPOSIT» 
GEOTHERMAL RESOURCES 
MINERAL RESOURCES 
NATURAL GAS DEPOSITS 
OIL SHALE DEPOSITS 
PETROLEUM DEPOSITS 
URANIUM DEPOSITS 
WATER RESOURCES 
Remote Sensing 
Remote sensing of natural resources. Quarterly literature 
review, July-September 1980, 6:1307 
Remote sensing of natural sources. Quarterly literature review, 
second quarter 1980, 6:1425 (TAC-RS—80-002) 
RETORTED SHALES 
See SPENT SHALES 
RETROFITTING 
Economic Impact 
Comparative effects of energy technologies on employment, 
6:841 (P—700-79-011) 





REVERSE COMBUSTION 
Economic Impact 


REVERSE COMBUSTION 
Bench-Scale Experiments 
Experimental modeling of reverse combustion along fissures, 
6:90 
REVERSE-FIELD PINCH 
Magnetic Field Configurations 
Excluded flux analysis of a field reversed plasma, 6:1706 
(LA—8512-MS) 
RHENIUM 191 
Energy Levels 
Nuclear data sheets for A= 191, 6:1591 
Nuclear Properties 
Nuclear data sheets for A= 191, 6:1591 
RHENIUM COMPLEXES 
Chemical Preparation 
Unprecedented regiospecificity and stereospecificity in 
reactions of PhsC* PF¢- with rhenium alkyls of the formula 
(eta-CsHs )Re(NO)(PPhs )(CH2R), 6:1147 
Isomerization 
Unprecedented regiospecificity and stereospecificity in 
reactions of PhsC* PF¢- with rhenium alkyls of the formula 
(eta-Cs;Hs)Re(NO)(PPhs)(CH2R), 6:1147 
RHODAMINES 
Photochemistry 
Chemically modified electrodes in dye-sensitized photogalvanic 
cells, 6:430 
Photoelectrochemical Cells 
Chemically modified electrodes in dye-sensitized photogalvanic 
cells, 6:430 
RHODE ISLAND 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
RHODIUM 
Catalytic Effects 
Hydrocarbon dehydrogenation with a multimetallic catalytic 
composite (Patent), 6:204 
Sorptive Properties 
Application of high resolution electron energy loss 
spectroscopy to the characterization of small molecules 
adsorbed on rhodium surfaces, 6:1131 (LBL—11357) 
Sulfidation 
Hydrotreating process utilizing elemental sulfur for 
presulfiding the catalyst (Patent), 6:200 
RHODIUM COMPOUNDS 
Catalytic Effects 
Methanation process (Patent), 6:380 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RICHLAND NPR REACTOR 
See N-REACTOR 
RINGS (STORAGE) 
See STORAGE RINGS 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ASSESSMENT 
Mathematical Models 
Disruptive event uncertainties in a perturbation approach to 
nuclear waste repository risk analysis, 6:312 (UCID—17893) 
ROAD OILS 
Fuel Consumption 
State Energy Data Report: statistical tables and technical 
documentation, 1960 through 1978, 6:951 (DOE/EIA— 
0214(78)) 
ROADS 
Waste Product Utilization 
Potential for utilizing industrial wastes and by-products in 
construction of transportation facilities in Virginia. Part I. 
Final report, 6:997 (PB—80-122989) 
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ROCK BEDS 
Sensible Heat Storage 
Developing and upgrading of solar system thermal energy 
storage simulation models. Technica! progress report, March 
1, 1978-August 31, 1978, 6:573 (DCE/CS/34482—2) 
ROCK CAVERNS 
Compressed Air Energy Storage 
Analysis of mass cycling in porous rock reservoirs for 
compressed air energy storage, 6:806 
On the formulation of stability and design criteria for 
compressed air energy storage in hard rock caverns, 6:805 
ROCKETS 
Environmental Impacts 
Proceedings of the workshop/symposium on the preliminary 
evaluation of the ionospheric disturbances associated with 
the HEAO-C launch, with applications to the SPS 
environmental assessment, 6:1298 (CONF-7911108—) 
ROCKS 
See also ARGILLITE 
Permeability 
Estimates of permeability from capillary pressure 
measurements (Patent), 6:170 
ROCKY MOUNTAIN REGION 
See also COLORADO 
MONTANA 
NORTH DAKOTA 
SOUTH DAKOTA 
UTAH 
WYOMING 


Inventory of power plants .n the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
ROMANIA 
Energy Consumption 
Energy supplies in Eastern Europe: a statistical compilation; a 
reference aid, 6:8367 (NTISUB/E/280—015) 
Energy Supplies 
Energy supplies in Eastern Europe: a statistical compilation; a 
reference aid, 6:867 (NTISUB/E/280—015) 
ROOSEVELT HOT SPRINGS 
Resistivity Surveys 
Bipole-dipole survey at Roosevelt Hot Springs, Thermal Area, 
Beaver County, Utah, 6:584 (DOE/ID/12079—15) 
ROTARY DRILLS 
See also DRILL BITS 
WELL DRILLING 
Design 
Drill fluid powered hydraulic system (Patent), 6:1192 
ROTORS 
See also DARRIEUS ROTORS 
Materials 
Mechanisms of damage accumulation in time-dependent cyclic 
deformation. Progress report, January 1, 1980-December 31, 
1980, 6:1078 (DOE/ER/10570—1) 
RUBIDIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
Mass Spectroscopy 
Methods for fission product analysis by isotope dilution mass 
spectrometry, 6:1124 (ENICO—1061) 
RUMANIA 
See ROMANIA 
RURAL ENERGY CENTERS 
Solar Energy 
Perspectives on developing country solar energy applications, 
6:885 
RUTHENIUM 
Catalytic Effects 
Ruthenium catalysts improve methanation, 6:80 
Mass Spectroscopy 
Methods for fission product analysis by isotope dilution mass 
spectrometry, 6:1124 (ENICO—1061) 
RUTHENIUM COMPLEXES 
Photochemistry 
Surfactant tris(2,2'-bipyridine)ruthenium(I]) derivatives in 
aqueous micellar solutions. Absorption and emission 
spectroscopy and luminescence quenching, 6:473 
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RUTILE 
Microstructure 
Plastic deformation in oxide ceramics. Progress report, January 
1-December 31, 1980, 6:1102 (DOE/ER/04217—T1) 


S-1930 RESONANCES 
Particle Widths 

Search for structure in the low-energy anti p-p annihilation 

cross section, 6:1476 (CONF-800688—6) 
SACCHAROMYCES CEREVISIAE 
Gene Mutations 

Dependence on mating type for the overproduction of iso-2- 
cytochrome c in the yeast mutant CYC7-H2, 6:1382 

Pleiotropic mutations at the TUP! locus that affect the 
expression of mating-type-dependent functions in 
Saccharomyces cerevisiae, 6:1396 

Genetic Mapping 

Genes affecting the expression of cytochrome c in yeast: 

genetic mapping and genetic interactions, 6:1381 
Genetic Radiation Effects 

Pleiotropic mutations at the TUP1 locus that affect the 
expression of mating-type-dependent functions in 
Saccharomyces cerevisiae, 6:1396 

SAFEGUARDS 
Education 

Advanced training course on state systems of accounting for 
and control of nuclear materials. Volume II. Visual aids, 
6:321 (PNL—3525(Vol.2)) 

Advanced training course on state systems of accounting for 
and control of nuclear materials. Volume I. Program for 
technical assistance to IAEA safeguards, 6:320 (PNL— 
3525(Vol.1)) 

Evaluation 

Assessment of methods for evaluating adequacy of physical 

protection systems, 6:322 (SAND—80-2352C) 
SAFETY STANDARDS 
Indexes 
Cross-Index to DOE-prescribed industrial safety codes and 
standards, 6:1419 (DOE/TIC—11257) 
SALINITY GRADIENT POWER PLANTS 
Osmo-hydro power heat engine: a progress report, 6:509 
Feasibility Studies 

Feasibility and economics of salinity power using Osmo-Hydro 

Power, 6:510 
SALIVARY GLANDS 
Delayed Radiation Effects 

Determination of antibody to Streptococcus mutans from 
radiation-induced xerostomia patients. Agglutination activity 
against cariogenic microorganisms, active immunoglobulin 
classes, and post-irradiation caries activity in cancer patients. 
Final report 15 jul 77-14 apr 79, 6:1401 (PB—80-120991) 

SALT DEPOSITS 
Comparative Evaluations 

Hazardous high-level radioactive waste disposal in geologic 

formations, 6:315 
Heat Transfer 
Computer thermal modeling for the Salt Rock II experiment, 
6:305 (SAND—79-2250) 
Radiation Hardening 
Radiation hardening of rocksalt, 6:308 (SAND—80-1566C) 
Temperature Effects 

Computer thermal modeling for the Salt Rock II experiment, 

6:305 (SAND—79-2250) 
SALTON SEA GEOTHERMAL FIELD 
Brines 

Tests of proprietary chemical additives as antiscalants for 
hypersaline geothermal brine. Final report, 6:656 (UCID— 
18521) 


SCANDIUM OXIDES 
Fabrication 


SALTS 
Mass Transfer : 

Investigation of salt transport in vertical boreholes in brine 
invasion into freshwater aquifers. Technical report, 6:297 
(ONWI—77) 

Materials Recovery 
Experimental processing of salt slags from an aluminum dross 
furnace, 6:995 (BM-RI—8446) 
Vapors 
Basic energy science, 6:1130 (ANL—80-66) 
SAMARIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 

Mass Spectroscopy 

Methods for fission product analysis by isotope dilution mass 

spectrometry, 6:1124 (ENICO—1061) 
SAMARIUM 149 TARGET 
Neutron Reactions 

Cross-section evaluation utilizing integral reaction-rate 

measurements in fast neutron fields, 6:1541 (CONF-800979— 


9) 
SANDSTONES 
Seismic Surveys 

Seismic reflection mapping of discontinuous sandstone bodies. 
Part I: synthetic modeling studying, 6:235 (SAND—80- 
1455/1) 

Seismic reflection mapping of discontinuous sandstone bodies. 
Part II: field experiment, 6:236 (SAND—80-1455/2) 

SATELLITE POWER SYSTEM 
See ORBITAL SOLAR POWER PLANTS 
SATELLITE SOLAR POWER STATIONS 
See ORBITAL SOLAR POWER PLANTS 
SATELLITES 
Rankine Cycle Power Systems 

Kilowatt Isotope Power System: component test procedure for 
the Ground Demonstration System Radiator Bypass Valve, 
6:332 (DOE/ET/33001—T1) 

Kilowatt Isotope Power System: component report for the 
Ground Demonstration System Accumulator, 6:333 
(DOE/ET/33001—T2) 

Kilowatt Isotope Power System: component test report for the 
Ground Demonstration System Alternator Stator, 6:334 
(DOE/ET/33001—T3) 

Spacecraft Power Supplies 

Kilowatt Isotope Power System: component test procedure for 
the Ground Demonstration System Radiator Bypass Valve, 
6:332 (DOE/ET/33001—T1) 

Kilowatt Isotope Power System: component report for the 
Ground Demonstration System Accumulator, 6:333 
(DOE/ET/33001—T2) 

Kilowatt Isotope Power System: component test report for the 
Ground Demonstration System Alternator Stator, 6:334 
(DOE/ET/33001—T3) 

SAVANNAH RIVER PLANT 
Emergency Plans 

Inclusion of routine wind and turbulence forecasts in the 
Savannah River Plant’s emergency response capabilities, 
6:1299 (DP-MS—80-52) 

SCALAR FIELDS 
Nonlinear Problems 
Nonlinear internal symmetry, 6:1534 
SCANDIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 

SCANDIUM 42 
Beta-Plus Decay 
Isospin-symmetry violating branch of **Sc B* decay, 6:1567 
SCANDIUM OXIDES 
Fabrication 

Ceramic compositions and articles prepared therefrom (Patent). 

6:1099 





SCHOTTKY BARRIER DIODES 
Fabrication 


SCHOTTKY BARRIER DIODES 
Fabrication 

Barrier height enhancement in heterojunction Schottky-barrier 
solar cells, 6:439 

Tellurium Schottky barrier contact for amorphous silicon solar 
cells (Patent), 6:428 

SCHROEDINGER EQUATION 
Eigenvalues 

Eigenvalue correction estimates for the one-dimensional 

Schroedinger equation, 6:1649 
One-Dimensional Calculations 

Eigenvalue correction estimates for the one-dimensional 

Schroedinger equation, 6:1649 
SCRAP METALS 
Recycling 

Technical options for conservation of metals: case studies of 
selected metals and products. Volume II-D: alternative 
methods for implementing a recycling policy. Working 
paper No. 4, 6:977 (PB—80-110943) 

Technical options for conservation of metals: case studies of 
selected metals and products. Volume II-F: preliminary 
technology assessment of materials conservation strategies. 
Working paper No. 6, 6:967 (PB—80-1 10968) 

Utilizing the magnetic fraction of raw refuse with shredded 
automobile scrap in cupola gray iron, 6:996 (BM-RI—8454) 

SCRUBBERS 
Design 
Energy transfer and air purifying devices (Patent), 6:1240 
Performance Testing 

Epa alkali scrubbing test facility: advanced program, fourth 
progress report; volume 1. Basic report. Report for nov 76- 
jun 78, 6:741 (PB—80-117906) 

EPA alkali scrubbing test facility: advanced program, fourth 
progress report; volume 2. Appendices. Report for nov 76- 
jun 78, 6:742 (PB—80-117914) 

SEA BED 
Geology 

Geotechnical properties of sediments from North Pacific and 

Northern Bermuda Rise, 6:309 (SAND—80-2035C) 
Physical Properties 

Geotechnical properties of sediments from North Pacific and 

Northern Bermuda Rise, 6:309 (SAND—80-2035C) 
Tensile Properties 
Geotechnical properties of sediments from North Pacific and 
Northern Bermuda Rise, 6:309 (SAND—80-2035C) 
SEA DISPOSAL 
See MARINE DISPOSAL 
SEALING MATERIALS 
Physical Properties 

Solar Energy Program: protecting solar collector systems from 

corrosion, 6:571 (NP—25154) 
SEALS 
Perfluoroelastomers current technical position, 6:654 (SAND— 
80-0834C) 
Fabrication 
Results of geothermal casing packer seal elastomer compound 
development, 6:650 (SAND—80-0834C) 
Leak Testing 
Development test procedure for the ground demonstration 
system rotating seals, 6:356 (DOE/ET/33001—T37) 
Testing 
Results of geothermal casing packer seal elastomer compound 
development, 6:650 (SAND—80-0834C) 
SEAS 
See also PACIFIC OCEAN 
Sound Waves 
Scattering from a random surface, 6:1646 
SEAWEEDS 
Cultivation 
Field and laboratory experiements with Iridaea cordata 
(florideophyceae) grown on nylon netting, 6:1395 
Cultivation Techniques 
Evaluation, management, and cultivation of Macrocystis kelp 
forests, 6:1393 (CONF-7811175—1) 
Distribution 
Evaluation, management, and cultivation of Macrocystis kelp 
forests, 6:1393 (CONF-7811175—1) 
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SEBACEOUS GLANDS 
See SKIN 
SECONDARY COOLANT CIRCUITS 
Specifications 
Secondary helium system piping and helium purification for 
the HTGR-R and NHSDR, 6:777 (DOE/SF/02034—T1) 
SEDIMENTS 
Chemical Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
Permeability 
Geotechnical properties of sediments from North Pacific and 
Northern Bermuda Rise, 6:209 (SAND—80-2035C) 
Physical Properties 
Geotechnical properties of sediments from North Pacific and 
Northern Bermuda Rise, 6:309 (SAND—80-2035C) 
Tensile Properties 
Geotechnical properties of sediments from North Pacific and 
Northern Bermuda Rise, 6:309 (SAND—80-2035C) 
SEED RECOVERY 
Conversion of alkali metal sulfate to the carbonate (Patent), 
6:907 
Study of seed-reprocessing systems for open-cycle coal-fired 
MHD power plants, 6:905 (DOE/ET/15613—T I(app.)) 
Study of seed reporcessing systems for open cycle coal fired 
MHD power plants, 6:904 (DOE/ET/15613—T1) 
SEISMIC DETECTORS 
Data Processing 
Automated seismic processor, 6:588 (LBL—11236) 
Corrections for seismic data obtained from expanding-spread 
(Patent;reissue), 6:1426 
SEISMIC EFFECTS 
Mathematical Models 
Data report of a pretest analysis of soil-structure interaction 
and structural response in low-amplitude explosive testing 
(50 KG) of the heissdampfreaktor (HDR), 6:753 (UCRL— 
15281) 
SEISMIC SOURCES 
Comparative Evaluations 
Vertical seismic profiling experiment to determine depth and 
dip of the Paleozoic surface at drill hole U10bd, Nevada 
Test Site, Nevada, 6:1429 (USGS-OFR—80-847) 
Design 
Air gun with reciprocating shuttle (Patent), 6:1233 
Marine seismic transducer (Patent), 6:1234 
SELENIUM 
Environmental Impacts 
Trace-element geochemistry of coal resource development 
related to environmental quality and health, 6:129 
(DOE/CH/93015—3) 
Health Hazards 
Trace-element geochemistry of coal resource development 
related to environmental quality and health, 6:129 
(DOE/CH/93015—3) 
SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR DIODES 
SEMICONDUCTOR LASERS 
Chemical Preparation 
Covalent attachment of arenes to SnO2-semiconductor 
electrodes, 6:1100 
Chemical Properties 
Covalent attachment of arenes to SnO2-semiconductor 
electrodes, 6:1100 
Physical Properties 
Covalent attachment of arenes to SnO»-semiconductor 
electrodes, 6:1100 
SEMICONDUCTOR DIODES 
See also SCHOTTKY BARRIER DIODES 
Electrical Properties 
Compound semiconductor for high temperature active devices, 
6:619 (SAND—80-0834C) 
Energy Gap 
Compound semiconductor for high temperature active devices, 
6:619 (SAND—80-0834C) 
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SEMICONDUCTOR LASERS 
Bibliographies 
Gallium arsenide lasers (a bibliography with abstracts). Report 
for 1964-nov 79, 6:1203 (PB—80-803612) 
Fabrication 
Fabrication of injection lasers utilizing epitaxial growth and 
selective diffusion (Patent), 6:1206 
Technology Assessment 
High average power diode laser illuminator. Phase 1/Phase 2. 
Final report, 2 Apr-16 Nov 1973, 6:1198 (AD—918880) 
SEMICONDUCTOR MATERIALS 
(See also specific semiconductor materials.) 
Electron Spin Resonance 
Electron paramagnetic resonance of material properties and 
processes, 6:1631 (SAND—80-1230C) 
Photoemission 
High intensity polarized electron sources, 6:1250 (SLAC- 
PUB—2621) 
SENSIBLE HEAT STORAGE 
Design 
Heat storage and transmission apparatus for heat from a fluid 
heated by the sun (Patent), 6:531 
SEROTONIN 
Receptors 
Serotonin binding sites of human blood platelets, 6:1371 
SEWAGE SLUDGE 
Anaerobic Digestion 
Effect of gamma radiation on yields of methane gas from the 
anaerobic bacterial digestion of sewage sludge, 6:390 
Refuse conversion to methane (refcom): a proof-of-concept 
anaerobic digestion facility, 6:385 
Refuse conversion to methane, 6:1006 
Chemical Radiation Effects 
Effect of gamma radiation on yields of methane gas from the 
anaerobic bacterial digestion of sewage sludge, 6:390 
Irradiation 
Design and operation of the Sandia Pilot Plant, 6:1174 
(SAND—80-1954C) 
Solidification 


Flash drying sludge derived fuel process (Patent), 6:394 
Waste Processing 
Behavior of hazardous substances in stabilization and 
solidification processes of industrial wastes, 6:1355 
Simultaneous removal of hazardous metals from wastewater 
and disposal of the resultant sludge, 6:1354 
SHALE OIL 


See also SHALE OIL FRACTIONS 
Chemical Composition 
Chemical characterization of the neutral fraction of synfuels, 
6:109 (CONF-801039—1) 
Coking 
Combination hydroconversion, fluid coking and gasification 
(Patent), 6:190 
Gasification 
Combination hydroconversion, fluid coking and gasification 
(Patent), 6:190 
Hydrogenation 
Combination hydroconversion, fluid coking and gasification 
(Patent), 6:190 
SHALE OIL FRACTIONS 
Desulfurization 
Hydrodesulfurization of oil feedstock with presulfided catalyst 
* (Patent), 6:250 
SHALES 


See also OIL SHALES 
SPENT SHALES 


Comparative Evaluations 
Hazardous high-level radioactive waste disposal in geologic 
formations, 6:315 
SHEATHS (FUEL) 
See FUEL CANS 
SHELL MODELS 
Binding Energy 
Collapse of the conventional shell-model ordering in the very- 
neutron-rich isotopes of Na and Mg, 6:1560 
Lectures 
Application of the shell model to nuclear spectroscopy, 6:1620 
(DOE/TIC—11287) 


Electrical Properties 


Magnetic Dipole Moments 

Collapse of the conventional shell-model ordering in the very- 

neutron-rich isotopes of Na and Mg, 6:1560 
Spin 

Collapse of the conventional) shell-model ordering in the very- 

neutron-rich isotopes of Na and Mg, 6:1560 
SHIELDING 
Design 

Preliminary radiation criteria and nuclear analysis for ETF, 

6:1743 (GA-A—16072) 
Information Systems 

Radiation Shielding Information Center: a source of computer 
codes and data for fusion neutronics studies, 6:1740 (CONF- 
801011—14) 

Neutron Transport 

Review of the capabilities of the ORNL FORSS Sensitivity 

and Uncertainty Analysis System, 6:781 (CONF-8010113—2) 
SHIPS 
Welded Joints 

Underwater nondestructive testing of ship hull welds. Final 

report, 6:1213 (AD-A—079445) 
SHIVA FACILITY 
Optical Systems 

AR film on phase-separated glass. Final report, January 1979- 

April 1980, 6:1731 (UCRL—15285) 
SI SEMICONDUCTOR DETECTORS 
Physical Radiation Effects 
Radiation damage in silicon surface barrier detectors, 6:1271 
(BNL—28311) 
SIGNALS 
Data Processing 
Adaptive signal processor, 6:1280 (SLAC—232) 
SILICA 
Flocculation 

Removal of silica from Cerro Prieto brines, 6:633 (LBL— 

11236) 
Precipitation 

Tests of proprietary chemical additives as antiscalants for 
hypersaline geothermal brine. Final report, 6:656 (UCID— 
18521) 

Removal 

Removal of silica from Cerro Prieto brines, 6:633 (LBL— 

11236) 
SILICA GEL 
Sorptive Properties 

Further characterization of sorbents for environmental 
sampling. Final report Mar 78-Jun 79, 6:1313 (PB—80- 
118763) 

SILICON 
Annealing 
Pulsed laser techniques for solar cell processing, 6:436 
Catalytic Effects 

Method of using catalysts for reforming or isomerizing 

hydrocarbons (Patent), 6:1107 
Coatings 

Retention, isotope exchange, and thermal release of hydrogen 

in low z materials, 6:1746 (SAND—80-1745C) 
Compatibility 

Effects of varying oxygen partial pressre on molten silicon: 
ceramic substrate interactions, final report, 6:416 
(DOE/JPL/955415—2) 

Crystal Doping 
Pulsed laser techniques for solar cell processing, 6:436 
Crystal Growth 

Development and evaluation of die and container materials. 
Final report, 6:415 (DOE/JPL/954876—79/2) 

Effects of varying oxygen partial pressre on molten silicon: 
ceramic substrate interactions, final report, 6:416 
(DOE/JPL/955415—2) 

Silicon web process development, 6:414 (DOE/JPL/954654— 
80/12) 

Electrical Properties 

Anomalous low-frequency grain-boundary capacitance in 

silicon, 6:1114 





SILICON 
Electrodeposition 


Electrodeposition 
Low-cost substrates for polycrystalline silicon solar cells by 
electrodeposition processes. Third quarterly progress report, 
April 1-June 30, 1980, 6:425 (SERI/PR—8119-2-T3) 
Energy Gap 
Compound semiconductor for high temperature active devices, 
6:619 (SAND—80-0834C) 
Hydrogenation 
Amorphous silicon solar cells by hydrogen implantation. Final 
report, 1 January 1979-31 August 1980, 6:421 (SAN—3042-4) 
Ion Implantation 
Amorphous silicon solar cells by hydrogen implantation. Final 
report, | January 1979-31 August 1980, 6:421 (SAN—3042-4) 
Photoconductivity 
Transient photoconductivity apparatus, 6:1284 
Production 
Silicon Material Task—low Cost Solar Array Project 
(JPL/DOE), 6:442 
Purification 
Low-cost substrates for polycrystalline silicon solar cells by 
electrodeposition processes. Third quarterly progress report, 
April 1-June 30, 1980, 6:425 (SERI/PR—8119-2-T3) 
Recrystallization 
Pulsed laser techniques for solar cell processing, 6:436 
Stress Relaxation 
Stress relaxation of cellular silicone material: 1980, 6:1113 
(BDX—613-2487) 
SILICON 28 
Energy Levels 
Resonant behavior of the **Mg('®O,'!*C)?*Si* (6.4< or 
=E/sub x/< or =10 MeV) reaction, 6:1564 
SILICON ALLOYS 
Activation Analysis 
14 MeV neutron activation analysis of oxygen in Li-Si alloys 
for Li(Si)/FeS2 thermally activated batteries, 6:830 
(SAND—80-1508C) 
Electric Conductivity 
Amorphous boron-silicon-hydrogen alloys for thin-film 
heterojunction solar cells. Quarterly technical progress 
report No. !, 1 June 1980-31 August 1980, 6:422 
(SERI/PR—0-9010-1) 
Plasma Arc Spraying 
Amorphous boron-silicon-hydrogen alloys for thin-film 
heterojunction solar cells. Quarterly technical progress 
report No. 1, 1 June 1980-31 August 1980, 6:422 
(SERI/PR—0-9010-1) 
SILICON CARBIDES 
Radioactivation 
Ceramic materials for fusion reactors. Interim report, 6:1106 
(EPRI-AP—1499) 
Stress Analysis 
Ceramic materials for fusion reactors. Interim report, 6:1106 
(EPRI-AP—1499) 
SILICON CHLORIDES 
Hydrogenation 
Low-cost solar array project. Task I. Silicon material. 
Investigation of the hydrogenation of SiCl,, 6:447 
(DOE/JPL/955382—79/6) 
SILICON OXIDES 
See also SILICA 
Catalytic Effects 
New catalysts for carbon monoxide-water induced liquefaction, 
6:105 
SILICON SEMICONDUCTOR DETECTORS 
See SI] SEMICONDUCTOR DETECTORS 
SILICO!N SOLAR CELLS 
Annealing 
Laser annealing of ion implanted CZ silicon for solar cell 
junction formation. Quarterly report No. 2, 6:417 
(DOE/JPL/955696—80/2) 
Design 
Advanced silicon concentrator cells. Technical progress report, 
6:423 (SERI/PR—8058-1-T!) 
Efficiency 
Updating the limit efficiency of silicon solar cells, 6:433 
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Electric Contacts 
Investigation of titanium-nitride layers for solar-cell contacts, 
6:441 


Evaluation 
Material and device considerations for cascade solar cells, 
6:437 
Fabrication 
Amorphous silicon solar cells by hydrogen implantation. Final 
report, 1 January 1979-31 August 1980, 6:421 (SAN—3042-4) 
Low-cost substrates for polycrystalline silicon solar cells by 
electrodeposition processes. Third quarterly progress report, 
April 1-June 30, 1980, 6:425 (SERI/PR—8119-2-T3) 
Pulsed laser techniques for solar cell processing, 6:436 
Tellurium Schottky barrier contact for amorphous silicon solar 
cells (Patent), 6:428 
Mathematical Models 
Photovoltaic mechanisms in polycrystalline thin-film silicon 
solar cells. Quarterly report No. 4, May 1-July 31, 1980, 
6:413 (DOE/ET/23108—5) 
Physics underlying the performance of back-surface-field solar 
cells, 6:435 
Unified model of fundamental limitations on the performance 
of silicon solar cells, 6:434 
MIS Transistors 
Comparison of majority- and minority-carrier silicon MIS solar 
cells, 6:432 
Optimization 
Photovoltaic mechanisms in polycrystalline thin-film silicon 
solar cells. Quarterly report No. 4, May 1-July 31, 1980, 
6:413 (DOE/ET/23108—5) 
Performance 
Comparison of majority- and minority-carrier silicon MIS solar 
cells, 6:432 
Physics underlying the performance of back-surface-field solar 
cells, 6:435 
Unified model of fundamental limitations on the performance 
of silicon solar cells, 6:434 
Recombination 
Theory of grain-boundary and intragrain recombination 
currents in polysilicon p-n-junction solar cells, 6:431 
SILVER 
Catalytic Effects 
Catalytic process for preparing olefins by hydrocarbon 
pyrolysis (Patent), 6:202 
Krypton 84 Reactions 
Light particle emission as a probe of the rotational degrees of 
freedom in deep-inelastic reactions (664 MeV “Kr + Ag), 
6:1577 (LBL— 10688) 
Sulfidation 
Hydrotreating process utilizing elemental sulfur for 
presulfiding the catalyst (Patent), 6:200 
X-Ray Fluorescence Analysis 
Uranium hydrogeochemical and stream sediment 
reccunaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
SIMPLEX PROCESS 
Simplex coal and biomass gasification process, 6:459 
SINGLE-PARTICLE MODEL 
Energy Levels 
Lund computer codes for the calculation of nuclear single- 
particle levels and total potential energies as functions of 
nuclear shape: a brief description, 6:1621 (UCID—18820) 
SITE SELECTION 
Developing a site selection methodology for wind energy 
conversion systems. Final report, 15 June 1977-15 September 
1978, 6:682 (DOE/ET/20280—-3) 
Legal Aspects 
Implications for the HTGR from the proposed rulemaking on 
nuclear power reactor siting, 6:772 (DOE/SF/02034—T5S) 
SKIN 
Neutron Dosimetry 
Conceptual design of beryllium targets for the generation of 
neutron beams for radiation therapy by the (p.n) reaction, 
6:1262 
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SLAGGING PYROLYSIS PROCESS 
Development and commercialization of a slagging process for 
production of low-Btu gas from solid waste, 6:388 
SLAGS 
Compatibility 
Laboratory test to evaluate the resistance of refractories to 
molten slags, 6:1105 (BM-RI—8468) 
Physical Properties 
“HD power generation research, development and 
engineering. Quarterly progress report, October-December 
1979, 6:891 (DOE/ET/10816—26) 
Recycling 
Experimental processing of salt slags from an aluminum dross 
furnace, 6:995 (BM-RI—8446) 
SLOT OVENS 
See COKE OVENS 
SLUDGES 
See SLURRIES 
Removal 
Apparatus for separating sludge, oil and the like from 
contaminated water (Patent), 6:227 
Rheology 
Rheology of sludge-slurry grouts, 6:299 (ORNL/TM—7497) 
Solidification 
Solidification of heavy metal-containing sludges by heating 
with silicates, 6:1356 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES 
Rheology 
Rheology of sludge-slurry grouts, 6:299 (ORNL/TM—7497) 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES 
Computerized Simulation 
Slurry transport in pipe networks, 6:158 (IMMR—44-RRR7- 
79) 
Systems Analysis 
Slurry transport in pipe networks, 6:158 (IMMR—44-RRR7- 
79) 
SMECTITE 
Physical Properties 
Geotechnical properties of sediments from North Pacific and 
Northern Bermuda Rise, 6:309 (SAND—80-2035C) 
Tensile Properties 
Geotechnical properties of sediments from North Pacific and 
Northern Bermuda Rise, 6:309 (SAND—80-2035C) 
SNAP 19 BATTERY 
Performance 
Snap 19 performance update for Pioneer and Viking missions, 
6:330 
SODA ASH 
See SODIUM CARBONATES 
SODIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
Chemical Reaction Yield 
Alkali emission and fixation during combustion of coals at the 
normal temperature range of PFBCS, 6:132 
SODIUM CARBONATES 
Catalytic Effects 


New catalysts for carbon monoxide-water induced liquefaction, 


6:105 
Toxicity 
Toxicity of chemical compounds used for enhanced oil 
recovery. Final report, 6:1410 (DOE/BC/10014—5) 
SODIUM CHLORIDES 
Radiation Hardening 
Radiation hardening of rocksalt, 6:308 (SAND—80-1566C) 
SODIUM FLUORIDES 
Neon 20 Reactions 
K* production iu relativistic nuclear collisions (2.1 GeV/n), 
6:1562 (LBL— 10688) 


SODIUM HYDROXIDES 
Toxicity 
Toxicity of chemical compounds used for enhanced oil 
recovery. Final report, 6:1410 (DOE/BC/10014—S5) 
SODIUM IODIDE DETECTORS 
See NAI DETECTORS 
SODIUM ISOTOPES 
Binding Energy 
Collapse of the conventional shell-model ordering in the very- 
neutron-rich isotopes of Na and Mg, 6:1560 
Magnetic Dipole Moments 
Collapse of the conventional shell-model ordering in the very- 
neutron-rich isotopes of Na and Mg, 6:1560 
Spin 
Collapse of the conventional shell-model ordering in the very- 
neutron-rich isotopes of Na and Mg, 6:1560 
SODIUM NITRATES 
Chemical Reactions 
Chemical Engineering Division Fuel Cycle Programs. 
Quarterly progress report, January-March 1979, 6:267 
(ANL—79-45) 
Mass Transfer 
Mass-transfer characteristics of nitrate-based salt mixtures 
(Heat transfer fluid for solar thermal power systems), 6:483 
(CONF-801055—4) 
Surface Tension 
Single apparatus for the precise measurement of the physical 
properties of liquids at elevated temperature and pressure, 
6:1279 (SAND—80-8034) 
Toxicity 
Toxicity of chemical compounds used for enhanced oil 
recovery. Final report, 6:1410 (DOE/BC/10014—S5) 
Viscosity 
Single apparatus for the precise measurement of the physical 
properties of liquids at elevated temperature and pressure, 
6:1279 (SAND—80-8034) 
SODIUM OXIDES 
Sintering 
Transient eutectics in sintering of sodium beta alumina, 6:829 
SODIUM SULFATES 
Toxicity 
Toxicity of chemical compounds used for enhanced oil 
recovery. Final report, 6:1410 (DOE/BC/10014—5) 
SODIUM-SULFUR BATTERIES 
Solid Electrolytes 
Transient eutectics in sintering of sodium beta alumina, 6:829 
SOILS 
Chemical Analysis 
Automated transuranic assay system for soils, 6:1120 (LA— 
8376-LLWM) 
Chemical Composition 
Comparison of extractants for plant-available zinc, cadmium, 
nickel, and copper in contaminated soils, 6:1335 
Mineral Cycling 
Carbon dioxide. Progress report, 6:1334 (DOE/ET/10040—3) 
Radionuclide Migration 
Investigation of the transport of actinide-bearing soil colloids 
in the soil-aquatic environment, 6:1337 (DOE/EV/73012—5) 
Sorptive Properties 
Adsorption of radiostrontium by soil treated with alkali metal 
hydroxides, 6:1338 
Exchange of lyotropic series cations by micaceous vermiculite 
and its weathering products determined by electron 
microscopy and radiochemical analysis. Final technical 
report, June 1, 1965-October 31, 1978, 6:1336 
(DOE/EV/01515—84) 
Temperature Gradients 
Investigations into ground climate as an alternative thermal 
building environment, 6:938 (PUB—355) 
SOLAR ABSORBERS 
Emissivity 
Measuring overall emittance of concentrator receiver pipes, 
6:550 
Materials 
Porous absorber for solar air heaters, 6:552 (DOE/R5/10154— 
1) 





Surface Coating 
High temperature solar absorber coating and method of 
applying same (Patent), 6:565 
SOLAR AIR CONDITIONERS 
Design 
Development of a solar dessicant dehumidifier--2, 6:534 
SOLAR AIR CONDITIONING 
Computer Calculations 
Sensible and latent cooling requirements of conventional and 
passively cooled residences in American climates, 6:959 
Meetings 
Solar cooling applications workshop, 6:521 (PUB—355) 
SOLAR AIR HEATERS 
Design 
Porous absorber for solar air heaters, 6:552 (DOE/R5/10154— 


1) 
SOLAR CELL ARRAYS 
See also PHOTOVOLTAIC POWER SUPPLIES 
Flywheel energy storage interface unit for photovoltaic 
applications, 6:812 
Su 
Glass fiber reinforced concrete for terrestrial photovoltaic 
arrays, 6:443 
Testing 
Environmental testing of terrestrial flat plate photovoltaic 
modules, 6:444 
SOLAR CELL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
CADMIUM TELLURIDE SOLAR CELLS 
CONCENTRATOR SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
Coatings 
Optical coatings for solar cells and solar collectors. volume 1. 
1964-1978. (citations from the NTIS data base). Report for 
1964-78 (241 references), 6:554 (PB—80-803778) 
Optical coatings for solar cells and solar collectors. Volume 2. 
1979 (citations from the NTIS data base). Report for 1979 
(40 references), 6:555 (PB—80-803786) 
Optical coatings for solar cells and solar collectors (citations 
from the Engineering Index data base). Report for 1970-Dec 
79 (223 references), 6:556 (PB—80-803794) 
Commercialization 
Assessment of solar photovoltaic industry, markets and 
technologies, 6:478 (TID—293000) 
Design 
Cascade solar-cell design for high-temperature operation, 6:438 
Inspection 
Laser scanning of solar cells for the display of cell operating 
characteristics and detection of cell defects, 6:440 
Market 
Assessment of solar photovoltaic industry, markets and 
technologies, 6:478 (TID—293000) 
Semiconductor Materials 
Amorphous boron-silicon-hydrogen alloys for thin-film 
heterojunction solar cells. Quarterly technical progress 
report No. 1, 1 June 1980-31 August 1980, 6:422 
(SERI/PR—0-9010-1) 
New materials and methods for the development of solar 
energy. Final report, 6:410 (BMFT-FB-T—80-065) 
Technology Assessment 
Assessment of solar photovoltaic industry, markets and 
technologies, 6:478 (TID—293000) 
SOLAR COLLECTORS 
See also CONCENTRATING COLLECTORS 
EVACUATED TUBE COLLECTORS 
FIXED MIRROR COLLECTORS 
FLAT PLATE COLLECTORS 
PARABOLIC DISH COLLECTORS 
PARABOLIC TROUGH COLLECTORS 
SOLAR AIR HEATERS 
TOWER FOCUS COLLECTORS 
Coatings 
Optical coatings for solar cells and solar collectors. volume 1. 
1964-1978. (citations from the NTIS data base). Report for 
1964-78 (241 references), 6:554 (PB—80-803778) 
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Optical coatings for solar cells and solar collectors. Volume 2. 
1979 (citations from the NTIS data base). Report for 1979 
(40 references), 6:555 (PB—80-803786) 
Optical coatings for solar cells and solar collectors (citations 
from the Engineering Index data base). Report for 1970-Dec 
79 (223 references), 6:556 (PB—80-803794) 
Design 
Solar collector (Patent), 6:563 
Fabrication 
Solar collector (Patent), 6:563 
Heat Transfer Fluids 
Superior heat transfer fluids for solar heating and cooling 
applications. Final report, 21 August 1978-31 December 
1979. Report MRC-DA-953, 6:511 (ALO—35356-2) 
Materials 
Performance of wood in a do-it-yourself solar collector. Forest 
Service research note, 6:547 (AD-A—080875) 
Pumps 
Pump consumption test report, 6:560 (SAND—80-1707) 


Solar energy, 6:548 (ANL—80-66) 
Solar Tracking 
Sun tracking solar energy boiler (Patent), 6:487 
SOLAR COOLING SYSTEMS 


See also PASSIVE SOLAR COOLING SYSTEMS 
SOLAR AIR CONDITIONERS 
SOLAR REFRIGERATORS 


Absorption Refrigeration Cycle 
Active solar absorption cooling, 6:523 (PUB—355) 
Building Codes 
Recommended requirements to code officials for solar heating, 
cooling, and hot water systems. Model document for code 
officials on solar heating and cooling of buildings, 6:406 
(DOE/CS/34281—01) 
Chemical Heat Pumps 
Methanol based heat pumps for storage of solar thermal 
energy, 6:574 
Computerized Simulation 
Solar thermal systems long-term performance prediction using 
closed-form solutions, 6:533 
Control Systems 
Solar thermal systems long-term performance prediction using 
closed-form solutions, 6:533 
Demonstration Programs 
Marketing and market acceptance data from the residential 
solar demonstration program: 1979. Volume |: detailed 
analysis, Autumn 1979, 6:520 (PB—80-115298) 
Desiccants 
Desiccant and other cooling systems, 6:526 (PUB—355) 
Design 
Integrated solar zeolite collector, 6:557 (PUB—355) 
Method and apparatus for collecting and domestic use of solar 
heat (Patent), 6:532 
Preview report on solar-powered heating and cooling 
operational test site No. 46 at Lennox Industries 
Incorporated, Carrollton, Texas, 6:522 (PUB—355) 
Solar powered cooling apparatus (Patent), 6:529 
Heat Transfer Fluids 
Superior heat transfer fluids for solar heating and cooling 
applications. Final report, 21 August 1978-31 December 
1979. Report MRC-DA-953, 6:511 (ALO—35356-2) 
Marketing 
Marketing and market acceptance data from the residential 
solar demonstration program: 1979. Volume 1: detailed 
analysis, Autumn 1979, 6:520 (PB—80-115298) 
Materials 
Integrated solar zeolite collector, 6:557 (PUB—355) 
Meetings 
Solar cooling applications workshop, 6:521 (PUB—355) 
Performance 
Method and apparatus for collecting and domestic use of solar 
heat (Patent), 6:532 
Performance evaluation of a state-of-the-art solar air-heating 
system with auxiliary heat pump. Final report, 1 October 
1978-30 September 1979, 6:514 (DOE/CS/30122—4) 
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Rankine Cycle Power Systems 
Preview report on solar-powered heating and cooling 
operational test site No. 46 at Lennox Industries 
Incorporated, Carrollton, Texas, 6:522 (PUB—355) 
Refrigerants 
Solar powered cooling apparatus (Patent), 6:529 
Thermodynamics 
Desiccant and other cooling systems, 6:526 (PUB—355) 
SOLAR ENERGY 
Implications of solar energy alternatives for community design, 
6:884 (ORNL/Sub—7830/1) 
Principles of solar engineering (Book), 6:400 
Research Programs 
Solar energy: program summary document FY 1981, 6:399 
(DOE/CS—0050) 
SOLAR ENERGY CONVERSION 
Principles of solar engineering (Book), 6:400 
Hydrogen Production 
Method and apparatus for producing hydrogen using solar 
energy (Patent), 6:374 
Micellar Systems 
Surfactant tris(2,2'-bipyridine)ruthenium(II) derivatives in 
aqueous micellar solutions. Absorption and emission 
spectroscopy and luminescence quenching, 6:473 
Molecular Models 
Molecular mechanisms underlying solar conversion and energy 
storage by the photocatalytic decomposition of water in 
photosynthesis, 6:474 
SOLAR EQUIPMENT 
See also HELIOSTATS 
PHOTOELECTROCHEMICAL CELLS 
PHOTOVOLTAIC POWER SUPPLIES 
SOLAR ABSORBERS 
SOLAR CELL ARRAYS 
SOLAR CELLS 
SOLAR COLLECTORS 
SOLAR COOLING SYSTEMS 
SOLAR FURNACES 
SOLAR HEATING SYSTEMS 
SOLAR REFRIGERATORS 
SOLAR WATER HEATERS 
SPECTRALLY SELECTIVE SURFACES 
Consumer Protection 
Solar consumer assurance network briefing book, 6:405 
(DOE/CS—0190) 
Quality Assurance 
Solar consumer assurance network briefing book, 6:405 
(DOE/CS—0190) 
SOLAR FLARES 
Radiation Hazards 
Modified Elemental Volume Dose Program (MEVDP). 
Technical report, 7 Feb-7 Aug 1969, 6:1398 (AD—883868) 
SOLAR FURNACES 
Uses 
China report: economic affairs, No. 82, 6:545 (JPRS—76386) 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
Building Codes 
Recommended requirements to code officials for solar heating, 
cooling, and hot water systems. Model document for code 
officials on solar heating and cooling of buildings, 6:406 
(DOE/CS/34281—01) 
Chemical Heat Pumps 
Methanol based heat pumps for storage of solar thermal 
energy, 6:574 
Computerized Simulation 
Solar thermal systems long-term performance prediction using 
closed-form solutions, 6:533 
Control Systems 
Solar thermal systems long-term performance prediction using 
closed-form solutions, 6:533 
Corrosion Protection 
Solar Energy Program: protecting solar collector systems from 
corrosion, 6:571 (NP—25154) 
Demonstration Programs 
Marketing and market acceptance data from the residential 
solar demonstration program: 1979. Volume |: detailed 
analysis, Autumn 1979, 6:520 (PB—80-115298) 


Design 

Heat storage and transmission apparatus for heat from a fluid 
heated by the sun (Patent), 6:531 

Heating and cooling systems (Patent), 6:512 

Installation, operation, and maintenance for the pyramidal 
optics solar system installed at Yacht Cove, Columbia, SC, 
6:517 (DOE/NASA/CR—161203) 

Integrated solar zeolite collector, 6:557 (PUB—355) 

Method and apparatus for collecting and domestic use of solar 
heat (Patent), 6:532 

Preview report on solar-powered heating and cooling 
operational test site No. 46 at Lennox Industries 
Incorporated, Carrollton, Texas, 6:522 (PUB—355) 

Solar heating system at Security State Bank, Starkville, 
Mississippi. Final report, 6:518 (DOE/NASA/CR—161550) 

Draft Control Systems 
Air distribution control system (Patent), 6:530 
Electrochemical Corrosion 

Solar Energy Program: protecting solar collector systems from 

corrosion, 6:571 (NP—25154) 
Heat Transfer Fluids 

Superior heat transfer fluids for solar heating and cooling 
applications. Final report, 21 August 1978-31 December 
1979. Report MRC-DA-953, 6:511 (ALO—35356-2) 

Land Use 

Impact of land use on solar industrial process heat for the food 

processing industry, 6:535 (UCRL—85019) 
Marketing 

Marketing and market acceptance data from the residential 
solar demonstration program: 1979. Volume 1: detailed 
analysis, Autumn 1979, 6:520 (PB—80-115298) 

Materials 
Integrated solar zeolite collector, 6:557 (PUB—355) 
Operation 

Installation, operation, and maintenance for the pyramidal 
optics solar system instailed at Yacht Cove, Columbia, SC, 
6:517 (DOE/NASA/CR—161203) 

Solar heating system at Security State Bank, Starkville, 
Mississippi. Final report, 6:518 (DOE/NASA/CR—161550) 

Performance 

Method and apparatus for collecting and domestic use of solar 
heat (Patent), 6:532 

Performance evaluation of a state-of-the-art solar air-heating 
system with auxiliary heat pump. Final report, 1 October 
1978-30 September 1979, 6:514 (DOE/CS/30122—4) 

Solar energy system performance evaluation, design 
construction, Bigfork, Montana, October 1979-April 1980, 
6:528 (SOLAR/1029—80/14) 

Radiant Heat Transfer 
Heating and cooling systems (Patent), 6:512 
Thermic Diode Solar Panels 

Thermosiphon solar space heating system with phase change 

materials (Patent), 6:562 
Total Energy Systems 

Control system for Fort Hood Solar Total Energy System, 

6:504 
SOLAR NEUTRINOS 
Radiation Flux 

New solar-neutrino flux calculations and implications regarding 

neutrino oscillations, 6:1439 
SOLAR PROCESS HEAT 

Solar production of intermediate temperature process heat. 
Phase I design. Final report (For sugarcane processing plant 
in Hawaii), 6:503 (DOE/CS/30311—T1) 

Environmental Impacts 

Preliminary definition and characterization of a solar industrial 
process heat technology and manufacturing plant for the 
year 2000, 6:551 (DOE/EV—0100) 

Feasibility Studies 
Solar coal gasification, 6:536 
Research Programs 
Solar thermal power systems. Annual technical progress 
report, FY 1979, 6:484 (DOE/CS/04042—1) 
Steam Generation 
Solar production of industrial process steam, 6:538 
SOLAR RECEIVERS 
See also CAVITY RECEIVERS 





SOLAR RECEIVERS 
Steam Generation 


CENTRAL RECEIVERS 
Computer Codes 
Instruction manual for the program SHAPEFACTOR, 6:495 
(SAND—80-8027) 
Performance 
Annular solar receiver thermal characteristics, 6:558 (SAND— 
79-1010) 
Radiant Flux Density 
Instruction manual for the program SHAPEFACTOR, 6:495 
(SAND—80-8027) 
Thermal Analysis 
Annular solar receiver thermal characteristics, 6:558 (SAND— 
79-1010) 
SOLAR REFRIGERATORS 
Absorption Refrigeration Cycle 
Solar refrigeration system (Patent), 6:546 
Design 
Solar refrigeration system (Patent), 6:546 
SOLAR THERMAL POWER PLANTS 
See also DISTRIBUTED COLLECTOR POWER PLANTS 
TOWER FOCUS POWER PLANTS 
Comparative Evaluations 
Assessment of solar options for small power systems 
applications. Comparative ranking of concepts, 6:485 
(PNL—4000(Vol.4)) 
Comparative ranking of 0.1 to 10 MWe solar thermal power 
systems, 6:492 
Comparative ranking of 0.1-10 MW/sub e/ solar thermal 
electric power systems. Volume II. Supporting data. Final 
report, 6:486 (SERI/TR—351-461) 
Cost 
Comparative ranking of 0.1-10 MW/sub e/ solar thermal 
electric power systems. Volume II. Supporting data. Final 
report, 6:486 (SERI/TR—351-461) 
Design 
Sun tracking solar energy boiler (Patent), 6:487 
Economic Impact 
Solar thermal power plants in small utilities: an economic 
impact analysis, 6:493 
Materials 
Solar materials R and D overview emphasizing solar thermal 
power systems, 6:569 
Mission Analysis 


Implications of solar energy alternatives for community design, 


6:884 (ORNL/Sub—7830/1) 
Performance 
Comparative ranking of 0.1-10 MW/sub e/ solar thermal 
electric power systems. Volume II. Supporting data. Final 
report, 6:486 (SERI/TR—351-461) 
Research Programs 
Solar thermal power systems. Annual technical progress 
report, FY 1979, 6:484 (DOE/CS/04042—1) 
Stirling Engines 
Dynamics and control of Stirling engines in a 15 kWe solar 
electric generation concept, 6:490 
Technology Assessment 
Advanced solar thermal technology: potential and progress, 
6:489 
Projected techno-economic improvements for advanced solar 
thermal power plants, 6:488 
Total Energy Systems 
Distributed microcomputer-based control system for a large 
scale solar total energy system, 6:537 
SOLAR THERMAL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR TRACKING 
Equipment 
Heliostat guidance (Patent), 6:567 
Sun tracking solar energy boiler (Patent), 6:487 
SOLAR WATER HEATERS 
Building Codes 
Recommended requirements to code officials for solar heating, 
cooling, and hot water systems. Model document for code 
officials on solar heating and cooling of buildings, 6:406 
(DOE/CS/34281—01) 
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Design 
Installation, operation, and maintenance for the pyramidal 
optics solar system installed at Yacht Cove, Columbia, SC, 
6:517 (DOE/NASA/CR— 161203) 
Solar hot water system installed at Day’s Lodge, Atlanta, 
Georgia, 6:539 (DOE/NASA/CR—161559) 
Solar hot water system installed at Days Inn Motel, 
Jacksonville, Florida, 6:540 (DOE/NASA/CR—161560) 
Solar panel (Patent), 6:544 
Installation 
Installation package for a Sunspot Cascade Solar Water 
Heating System, 6:542 (DOE/NASA/CR—161562) 
Solar hot water system installed at Days Inn Motel, Dallas, 
Texas (Valley View), 6:543 (DOE/NASA/CR—161570) 
Solar hot water system installed at Days Inn Motel, Savannah, 
Georgia, 6:541 (DOE/NASA/CR— 161561) 
Operation 
Installation, operation, and maintenance for the pyramidal 
optics solar system installed at Yacht Cove, Columbia, SC, 
6:517 (DOE/NASA/CR— 61203) 
Solar hot water system installed at Days Inn Motel, Dallas, 
Texas (Valley View), 6:543 (DOE/NASA/CR—161570) 
Solar hot water system installed at Days Inn Motel, Savannah, 
Georgia, 6:541 (DOE/NASA/CR—161561) 
Performance 
Performance evaluation of a state-of-the-art solar air-heating 
system with auxiliary heat pump. Final report, 1 October 
1978-30 September 1979, 6:514 (DOE/CS/30122—4) 
Solar energy system performance evaluation, design 
construction, Bigfork, Montana, October 1979-April 1980, 
6:528 (SOLAR/1029—80/14) 
Solar hot water system installed at Days Inn Motel, 
Jacksonville, Florida, 6:540 (DOE/NASA/CR—161560) 
Uses 
China report: economic affairs, No. 82, 6:545 (JPRS—76386) 
SOLAR WATER HEATING 
Economic Impact 
Comparative effects of energy technologies on employment, 
6:841 (P—700-79-011) 
SOLAR WIND 
Interactions 
Energization of solar wind ions by reflection from the earth's 
bow shock, 6:1442 
Kinetics 
Kinetic processes in the solar wind. Chapter 1.2.4, 6:1438 
SOLENOIDS 
Magnetic Fields 
Fourier Bessel transform method for efficiently calculating the 
magnetic field of solenoids, 6:1648 
SOLID SCINTILLATION DETECTORS 
See also NAI DETECTORS 
Performance 
e*e physics near charm threshold via the Crystal Ball, 6:1485 
(SLAC-PUB—2563) 
SOLID STATE PHYSICS 
Research Programs 
Solid state division progress report, period ending February 29, 
1980, 6:1073 (ORNL—5640) 
SOLID WASTES 


See also AGRICULTURAL WASTES 
SCRAP METALS 
WOOD WASTES 


Anaerobic Digestion 
Methane production from municipal wastes in a 100-ton-per- 
day plant, 6:387 
Refuse conversion to methane (refcom): a proof-of-concept 
anaerobic digestion facility, 6:385 
Refuse conversion to methane, 6:1006 
Combustion 
Characterization of solid waste conversion and cogeneration 
systems, 6:409 (DOE/EV—0105) 
Energy Recovery 
Characterization of solid waste conversion and cogeneration 
systems, 6:409 (DOE/EV—0105) 
Naval facility energy conversion plants as resource recovery 
system components. Interim report for period ending Oct 
1979, 6:993 (AD-A—081232) 
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Waste fuel utilization in existing boilers on US naval bases. 
Final report for period ending Sep 1979, 6:994 (AD-A— 
081261) 

Gasification 

Technical, environmental, and economic feasibility of 

multiwaste gasification, 6:1222 (MRC-DA—815) 
Materials Recovery 

HDR solid waste resource recovery experience and 

qualifications: summary, 6:1007 
Pelletizing 

Characterization of solid waste conversion and cogeneration 

systems, 6:409 (DOE/EV—0105) 
Pyrolysis 

Characterization of solid waste conversion and cogeneration 
systems, 6:409 (DOE/EV—0105) 

Technical, environmental, and economic feasibility of 
multiwaste gasification, 6:1222 (MRC-DA—815) 

Slagging Pyrolysis Process 

Development and commercialization of a slagging process for 

production of low-Btu gas from solid waste, 6:388 
Waste Management 
HDR solid waste resource recovery experience and 
qualifications: summary, 6:1007 
SOLIDS 
Absorption Spectra 
Analysis of the effect of pressure on optical spectra, 6:1637 
Melting 
Melting under shock compression, 6:1630 (LA—8567-MS) 
Physical Radiation Effects 

High-density equation of state for helium and its application to 

bubbles in solids, 6:1623 (UWFDM—350) 
Point Defects 
Active measurements of defect processes in shock compressed 
metals and other solids, 6:1054 (SAND—80-1945C) 
Shock Heating 
Melting under shock compression, 6:1630 (LA—8567-MS) 
Shock Waves 
Active measurements of defect processes in shock compressed 
metals and other solids, 6:1054 (SAND—80-1945C) 
SOLITONS 
Statistical Mechanics 
Statistical theory of Langmuir turbulence, 6:1691 
SOLVENT-REFINED COAL 
Denitrification 
Alternative modes of processing src in an expanded bed LC- 
finer to produce low nitrogen distillates, 6:5 
Desulfurization 
Alternative modes of processing src in an expanded bed LC- 
finer to produce low nitrogen distillates, 6:5 
Hydrocracking 
Production of gasoline via zinc chloride hydrocracking of 
SRC, 6:104 
LC-Fining 
Alternative modes of processing src in an expanded bed LC- 
finer to produce low nitrogen distillates, 6:5 
SOLVENT-REFINING COAL PLANTS 


See COAL PREPARATION PLANTS 
SRC PROCESS 


SORGHUM 
Sweet sorghum as a renewable source of energy, 6:468 
Economics 
Can sweet sorghum supply food, feed, fiber, and fuel, 6:470 
Meetings 
Sweet sorghum as a source of renewable energy: a midwestern 
strategy, 6:467 
Uses 
Can sweet sorghum supply food, feed, fiber, and fuel, 6:470 
SOUND 
See SOUND WAVES 
SOUND WAVES 
See also ULTRASONIC WAVES 
Scattering 
Scattering from a random surface, 6:1646 
SOUTH CAROLINA 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 


SPACECRAFT POWER SUPPLIES 
Performance Testing 


Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
National electric rate book: South Carolina, 6:705 
(DOE/EIA—0143) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
SOUTH DAKOTA 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
National electric rate book: South Dakota, 6:703 (DOE/EIA— 
0141) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Insolation 
Site insolation and wind power characteristics: technical report 
Midwest region, 6:402 (DOE/CS/20160—01(Vol.4)) 
Wind 
Site insolation and wind power characteristics: technical report 
Midwest region, 6:402 (DOE/CS/20160—01(Vol.4)) 
SOUTHEAST REGION 
See also ALABAMA 
FLORIDA 
GEORGIA 
KENTUCKY 
MISSISSIPPI 
NORTH CAROLINA 
SOUTH CAROLINA 
TENNESSEE 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Insolation 
Site insolation and wind power characteristics: technical report 
Southern region, 6:401 (DOE/CS/20160—0(Vol.3)) 
Wind 
Site insolation and wind power characteristics: technical report 
Southern region, 6:401 (DOE/CS/20160—0(Vol.3)) 
SOUTHWEST REGION 
See also ARKANSAS 
LOUISIANA 
NEW MEXICO 
OKLAHOMA 
TEXAS 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
SPACE VEHICLES 
See also PIONEER SPACE PROBES 
VIKING SPACE PROBES 
Launching 
Gasp. Contamination study, 6:1397 (AD—346887) 
Shielding 
Modified Elemental Volume Dose Program (MEVDP). 
Technical report, 7 Feb-7 Aug 1969, 6:1398 (AD—883868) 
SPACECRAFT POWER SUPPLIES 
Accumulators 
Kilowatt Isotope Power System: component report for the 
Ground Demonstration System Accumulator, 6:333 
(DOE/ET/33001—T2) 
Alternators 
Kilowatt Isotope Power System: component test report for the 
Ground Demonstration System Alternator Stator, 6:334 
(DOE/ET/33001—T3) 
Performance Testing 
Kilowatt Isotope Power System: component test procedure for 
the Ground Demonstration System Radiator Bypass Valve, 
6:332 (DOE/ET/33001—T1) 
Performance testing of thermoelectric generators including 
Voyager and LES 8/9 flight results, 6:361 





SPACECRAFT POWER SUPPLIES 
Quality Assurance 


Quality Assurance 

Kilowatt Isotope Power System: component test procedure for 
the Ground Demonstration System Radiator Bypass Valve, 
6:332 (DOE/ET/33001—T1) 

Radioisotope Heat Sources 

Application of the dynamic isotope power system to a 
multimission spacecraft, 6:360 

Meltdown characteristics of multi-foil thermal insulation, 6:359 

Rankine Cycle Power Systems 

Component test procedure for the ground demonstration 
system turbine performance, 6:355 (DOE/ET/33001—T36) 

Component test procedure for the ground demonstration 
system jet condenser focusing, 6:348 (DOE/ET/33001— 
T29) 

Development test procedure for the ground demonstration 
system rotating seals, 6:356 (DOE/ET/33001—T37) 

Dynamic Isotope Power System: technology verification 
phase. Component test specification for the ground 
demonstration system alternator stator. 79-DIPS-41, 6:345 
(DOE/ET/33001—T26) 

Dynamic Isotope Power System: technology verification 
phase. Component test procedure for the ground 
demonstration system jet condenser orifice performance. 79- 
DIPS-27, 6:346 (DOE/ET/33001—T27) 

Dynamic Isotope Power System: technology verification 
phase, program plan, 1 October 1978, 6:331 (COO—4299- 
038(Rev.A)) 

Dynamic Isotope Power System: technology verification 
phase. Test plan. 79-KIPS-6, 6:353 (DOE/ET/33001—T34) 
Kilowatt Isotope Power System: test procedure for the EHSA 
multifoil insulation. 77-KIPS-109, 6:335 (DOE/ET/33001— 

T4) 

Kilowatt Isotope Power System. Phase I. System test report. 
78-KIPS-33, 6:336 (DOE/ET/33001—T6) 

Kilowatt Isotope Power System: component test procedure for 
the ground demonstration system jet condenser orifice 
performance. 77-KIPS-83, 6:337 (DOE/ET/3300i—T8) 

Kilowatt Isotope Power System. Phase II plan. Volume III. 
Addendum evaluation criteria, 6:338 (DOE/ET/33001—T9) 

Kilowatt Isotope Power System: component test report for the 
electric heat source assembly. 77-KIPS-108, 6:339 
(DOE/ET/33001—T 10) 

Kilowatt Isotope Power System: test procedure for the ground 
demonstration system. 77-KIPS-63, 6:340 
(DOE/ET/33001—T11) 

Kilowatt Isotope Power System: component test specification 
for the ground demonstration system electrical controller. 
77-KIPS-60, 6:341 (DOE/ET/33001—T12) 

Kilowatt Isotope Power System: component test report for the 
ground demonstration system pump. 77-KIPS-99, 6:342 
(DOE/ET/33001—T13) 

Kilowatt Isotope Power System: test report for the radiator 
long and short panels. 77-KIPS-112, 6:343 
(DOE/ET/33001—T 14) 

Kilowatt Isotope Power System: component test procedure for 
the ground demonstration system jet condenser focusing. 77- 
KIPS-59. Revision A, 6:344 (DOE/ET/33001—T25) 

Kilowatt Isotope Power System: component test report for the 
ground demonstration system accumulator. 77-KIPS-100, 
6:349 (DOE/ET/33001—T30) 

Kilowatt Isotope Power System: test procedure for the 
radiator. 78-KIPS-4, 6:350 (DOE/ET/33001—T31) 

Kilowatt Isotope Power System: test procedure for the 
radiator long and short panels. 77-KIPS-111, 6:351 
(DOE/ET/33001—T32) 

Kilowatt Isotope Power System: component test report for the 
ground demonstration system jet condenser orifice 
performance. 77-KIPS-103, 6:352 (DOE/ET/33001—T33) 

Kilowatt isotope power system phase II plan. Volume II: flight 
System Conceptual Design (FSCD), 6:354 
(DOE/ET/33001—T35) 

Reliability program plan for the Kilowatt Isotope Power 
System (KIPS) technology verification phase, 6:347 
(DOE/ET/33001—T28) 

Research Programs 
NASA space power technology program, 6:482 
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Thermoelectric Generators 
Selenide isotope power system design review presentation, 
November 10-11, 1977, 6:357 (DOE/ET/33004—T1) 
SPACE-TIME 
Coordinates 
Incompatibility of the observer-based vacuum with canonical 
quantum field theory, 6:1521 (DOE/ER/03992—410) 
SPAIN 
Energy Supplies 
Summary statement on Spain with special reference to the 
energy crisis. Research paper, 6:876 (AD-A—081211) 
SPARK IGNITION ENGINES 
Design 
Spark-ignition internal combustion engine capable of reducing 
noxious constituents in exhaust gases (Patent), 6:1050 
Efficiency 
Use of fuel cells in vehicles: prospective fuels, technology, and 
total efficiency, 6:1034 
Exhaust Gases 
Spark-ignition internal combustion engine capable of reducing 
noxious constituents in exhaust gases (Patent), 6:1050 
Fuel Injection Systems 
Air/fuel ratio regulator (Patent), 6:1018 
SPEAR 
(2.5-GeV electron--positron storage ring at SLAC, Stanford 
University.) 
Target Chambers 
Recent results from the crystal ball, 6:1274 (SLAC—224) 
SPECTRALLY SELECTIVE SURFACES 
Deposition 
Completion of a prototype installation for in-line coating by 
the Pyrosol process for the realization of selective glazings. 
Final report, 6:553 (EUR—6806-FR) 
Optical Properties 
Low-cost, high-performance solar selective paint coatings, 
6:570 
SPENT FUEL CASKS 
Cost 
Alara assessment of spent fuel and nuclear waste transportation 
systems, 6:318 (SAND—80-0794C) 
Design 
Assessment of LMFBR spent fuel shipping cask concepts for 
the CRBRP and the US conceptual design study, 6:1188 
(SAND—80-0085C) 
Fire Resistance 
Post test evaluation of a fire tested rail spent fuel cask, 6:1189 
(SAND—80-0761C) 
Fires 
Thermal analysis of HNPF spent fuel shipping container in 
torch environments, 6:1187 (SAND—80-0061C) 
SPENT FUEL STORAGE 
Method for manufacture of neutron absorbing articles (Patent), 
6:1624 
Thermal Analysis 
Three-dimensional thermal analysis of a baseline spent fuel 
repository, 6:314 (UCRL—84153) 
Underground Storage 
Thermal analysis for a spent reactor fuel storage test in granite, 
6:313 (UCRL—83995) 
SPENT FUELS 
Fission Product Release 
Fission product release. Progress report, April 1-June 30, 1980, 
6:316 (LA—8539-PR) 
Leaching 
Fission product release. Progress report, April 1-June 30, 1980, 
6:316 (LA—8539-PR) 
SPENT SEED 
Reprocessing 
Conversion of alkali metal sulfate to the carbonate (Patent), 
6:907 
Study of seed-reprocessing systems for open-cycle coal-fired 
MHD power plants, 6:905 (DOE/ET/15613—T I(app.)) 
Study of seed reporcessing systems for open cycle coal fired 
MHD power plants, 6:904 (DOE/ET/15613—T1) 
SPENT SHALES 
Sorptive Properties 
Sorption of HeS on spent shale in packed beds, 6:254 
(DOE/LC/10020—T4) 
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Water treatment and heating in spent shale oil retort (Patent), 
6:255 
SPINELS 
Precipitation 
Plastic deformation in oxide ceramics. Progress report, January 
1-December 31, 1980, 6:1102 (DOE/ER/04217—T1) 
SPLEEN 
Radionuclide Kinetics 
Splenic sequestration of /sup 99m/Tc labeled, heat treated red 
blood cells, 6:1403 
SPOIL BANKS 
Chemical Analysis 
Revegetation of Alaskan coal mine spoils. Progress report, 
6:144 (DOE/EV/10256—1) 
Revegetation 
Revegetation of Alaskan coal mine spoils. Progress report, 
6:144 (DOE/EV/10256—1) 
Sampling 
Revegetation of Alaskan coal mine spoils. Progress report, 
6:144 (DOE/EV/10256—1) 
SPONTANEOUS FISSION 
Field Equations 
Barrier penetration and spontaneous fission in the time- 
dependent mean-field approximation, 6:1619 
SPRAYED COATINGS 
Materials Testing 
Material surface modification for first wall protection, 6:1757 
SPUTTER-ION PUMPS 
Performance Testing 
Pumping behavior of sputter ion pumps, 6:1264 (BNL—28292) 
SRC PROCESS 
Chemistry 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 30. 
Volume III. Pilot plant development work. Part 6. The fate 
of trace elements in the SRC process (111 references), 6:97 
(DOE/ET/10104—T3) 
SRC-II PROCESS 
Chemistry 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 30. 
Volume III. Pilot plant development work. Part 6. The fate 
of trace elements in the SRC process (111 references), 6:97 
(DOE/ET/10104—T3) 
Environmental Impacts 
Solvent Refined Coal-II (SRC-ID) detailed environmental plan, 
6:131 (PNL—3517) 
Industrial Medicine 
Solvent Refined Coal-II (SRC-II) detailed environmental plan, 
6:131 (PNL—3517) 
Mathematical Models 
Solvent Refined Coal (SRC) process (Runs 49 to 57 and 59 to 
62), 6:98 (DOE/ET/10104—T4(Vol.1)) 
Pilot Plants 
Solvent Refined Coal (SRC) process (Runs 49 to 57 and 59 to 
62), 6:98 (DOE/ET/10104—T4(Vol.1)) 
Process Development Units 
Solvent Refined Coal (SRC) process (Runs 49 to 57 and 59 to 
62), 6:98 (DOE/ET/10104—T4(Vol.1)) 
STAINLESS STEEL-17-4PH 
Mechanical Properties 
Ultrasonic measurement of elastic moduli of 17-4 pH stainless 
steel and uranium -2 molybdenum from -40°C to 800°C, 
6:1081 (SAND—80-1121) 
STAINLESS STEEL-304 
Coatings 
Retention, isotope exchange, and thermal release of hydrogen 
in low z materials, 6:1746 (SAND—80-1745C) 
Grain Boundaries 
Characterization of extrinsic grain boundary dislocations and 
grain boundary dislocation sources by transmission electron 
microscopy. Annual report, June 1, 1979-April 1, 1980, 
6:1067 (DOE/AL/10887—T1) 
STAINLESS STEEL-310 
Hydrogenation 
Deuterium profilemetry and diffusion coefficient in 
electrocharged stainless steel, 6:1055 (CONF-800850—2) 


STAINLESS STEEL-316 
Deformation 
Mechanical properties of crystalline solids. Progress report, 
December 1, 1979-November 30, 1980, 6:1077 
(DOE/ER/02172—35) 
Physical Radiation Effects 
HVEM observation of in-situ He-ion bombardments, 6:1739 
State variable description of 316 SS post-irradiation mechanical 
properties, 6:768 (HEDL-SA—2174) 
Tensile Properties 
State variable description of 316 SS post-irradiation mechanical 
properties, 6:768 (HEDL-SA—2174) 
STAINLESS STEELS 


See also STAINLESS STEEL-17-4PH 
STAINLESS STEEL-304 
STAINLESS STEEL-310 
STAINLESS STEEL-316 


Creep 
Stress and lifetime limitations of first-wall structural materials, 
6:1754 
Fatigue 
Stress and lifetime limitations of first-wall structural materials, 
6:1754 
Ton Implantation 
Helium-induced shift in the temperature dependence of 
swelling, 6:1760 
Physical Radiation Effects 
Helium-induced shift in the temperature dependence of 
swelling, 6:1760 
Influence of helium on microstructural evolution in an ion- 
irradiated low-swelling stainless steel, 6:1094 
Swelling 
Helium-induced shift in the temperature dependence of 
swelling, 6:1760 
STANDARDS 
See also SAFETY STANDARDS 
Indexes 
Nuclear standards index, October 1980, 6:774 (RDT-INDEX— 
(10-80)) 
STANDARDS (SAFETY) 
See SAFETY STANDARDS 
STANDING CROP 
See BIOMASS 
STATORS 
Performance Testing 
Dynamic Isotope Power System: technology verification 
phase. Component test specification for the ground 
demonstration system alternator stator. 79-DIPS-41, 6:345 
(DOE/ET/33001—T26) 
STEADY FLOW 
Computer Codes 
Slurry transport in pipe networks, 6:158 (IMMR—44-RRR7- 
79) 
STEAM GENERATION 
Feasibility Studies 
Technology impact study of a high efficiency industrial heat 
pump, 6:984 
Heat Recovery 
Water treatment and heating in spent shale oil retort (Patent), 
6:255 
STEAM GENERATORS 
Design 
Pressurized fluidized bed combustor/steam generator design 
evaluation, 6:690 
Vapor generators (Patent), 6:1229 
Pilot Plants 
Pyroflow: a circulating fluid bed reactor for energy production 
from biomass, 6:396 
STEAM INJECTION 
Demonstration Programs 
Paris Valley Combination Thermal Drive Pilot Demonstration 
Test. Final report, 6:179 (DOE/SAN/1000—3) 
Field Tests 
Development and field testing of a process for recovering 
heavy crude oil in the Carlyle pool-Allen County, Kansas 
using the Vapor Therm generator. Final report, 6:178 
(DOE/BETC—2880-1) 





STEAM REFORMER PROCESSES 
Field Tests 


STEAM REFORMER PROCESSES 
Catalysts 

Catalyst and process development for the Hz preparation from 
future fuel cell feedstocks. Quarterly progress report, 
October 1, 1978-December 31, 1978, 6:369 
(DOE/ET/15383—3) 

Catalyst and process development for hydrogen preparation 
from future fuel cell feedstocks. Quarterly progress report, 
October 1, 1979-December 31, 1979, 6:370 
(DOE/ET/15383—15) 

Catalyst and process development for hydrogen preparation 
from future fuel cell feedstocks. Quarterly progress report, 
January 1, 1980-March 31, 1980, 6:371 (DOE/ET/15383— 
18) 

Catalyst and process development for hydrogen preparation 
from future fuel cell feedstocks. Quarterly report, April 1- 
June 30, 1980, 6:372 (DOE/ET/15383—22) 

Heat Sources 
CO/Hz2 production using fusion reactor heat, 6:373 
STEEL-ASTM-AS533-B 
Decarburization 

Low alloy steels that minimize the hydrogen-carbide reaction. 
Final technical report, October 1, 1978-September 30, 1979. 
Part I, 6:1091 (DOE/ER/70296—T1) 

STEEL-ASTM-A542 
Decarburization 

Low alloy steels that minimize the hydrogen-carbide reaction. 
Final technical report, October 1, 1978-September 30, 1979. 
Part I, 6:1091 (DOE/ER/70296—T1) 

STEELS 
See also CARBON STEELS 


STAINLESS STEELS 
STEEL-ASTM-A542 


Corrosion Resistance 
Atmospheric corrosion resistance of steels prepared from the 
magnetic fraction of urban refuse, 6:1090 (BM-RI—8447) 
Crystal Defects 
Non-destructive evaluation of defects in structural materials 
using long-wavelength neutrons. Technical report, 6:1064 
(AD-A—081097) 
Fracture Properties 
Heavy wall pressure vessels for energy systems, 6:1083 
(CONF-8006124— 1(draft)) 
Materials Recovery 
Atmospheric corrosion resistance of steels prepared from the 
magnetic fraction of urban refuse, 6:1090 (BM-RI—8447) 
Utilizing the magnetic fraction of raw refuse with shredded 
automobile scrap in cupola gray iron, 6:996 (BM-RI—8454) 
Technology Assessment 
Technical options for conservation of metals; case studies of 
selected metals and products. Volume II-C: identification 
and evaluation of metal conservation approaches for 
products. Working paper No. 3, 6:976 (PB—80-110935) 
Tensile Properties 
Heavy wall pressure vessels for energy systems, 6:1083 
(CONF-8006124— 1(draft)) 
STELLAR ATMOSPHERES 
Radiation Transport 
Transfer of radiation by an emitting atmosphere. VI, 6:1437 
STIRLING ENGINES 
Control 
Dynamics and control of Stirling engines in a 15 kWe solar 
electric generation concept, 6:490 
Design 
Isothermal second order Stirling engine calculation method, 
6:1025 
Performance 
Performance of a free-piston Stirling engine for a heat pump 
application, 6:948 
Performance Testing 
Predicted performance and testing of a pre-prototype, small, 
Stirling engine/generator, 6:698 
System performance of a Stirling engine powered heat 
activated heat pump, 6:949 
Research Programs 
DOE stationary external combustion engine program: status 
report, 6:696 
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Technology Assessment 
Stirling engine combustion and heat transport system design 
alternatives for stationary power generation, 6:697 
STORAGE RINGS 


See also ISABELLE STORAGE RINGS 
PETRA STORAGE RING 
SPEAR 


Optical Systems 
Beam line design for synchrotron spectroscopy in the VUV, 
6:1265 (BNL—28222) 
Synchrotron Radiation 
Beam line design for synchrotron spectroscopy in the VUV, 
6:1265 (BNL—28222) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORMS 
Economic Impact 
Impact assessments of major climatic and other natural events, 
6:842 
Social Impact 
Impact assessments of major climatic and other natural events, 
6:842 
STOVER 
See AGRICULTURAL WASTES 
STOVES 
Design 
Stove construction (Patent), 6:940 
Energy Efficiency Standards 
Life-cycle cost analysis of major appliances, 6:954 (LBL— 
11338) 
Life-Cycle Cost 
Life-cycle cost analysis of major appliances, 6:954 (LBL— 
11338) 
STRATIFIED CHARGE ENGINES 
Combustion Chambers 
Influence of air motion variation on the performance of a 
direct-injection stratified-charge engine, 6:1017 (SAND—79- 
8756) 
Commercialization 
Honda motor company’s CVCC engine, 6:1015 (DOT-TSC- 
NHTSA—80-3) 
Performance 
Honda motor company’s CVCC engine, 6:1015 (DOT-TSC- 
NHTSA—80-3) 
Influence of air motion variation on the performance of a 
direct-injection stratified-charge engine, 6:1017 (SAND—79- 
8756) 
STREAMS 
Thermal Pollution 
An environmental assessment of the summer plankton in the 
vicinity of the C. P. Crane generating station. Final report, 
6:1405 (PB—80-117054) 
STRIPPER FOILS 
See BEAM STRIPPERS 
STRONTIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
Adsorption 
Adsorption of radiostrontium by soil treated with alkali metal 
hydroxides, 6:1338 
Ion Exchange 
Small-scale integrated demonstration of high-level radioactive 
waste processing and vitrification using actual SRP waste, 
6:278 (DP-MS—80-60) 
Mass Spectroscopy 
Methods for fission product analysis by isotope dilution mass 
spectrometry, 6:1124 (ENICO—1061) 
STRONTIUM 85 
Distribution 
Investigation of the transport of actinide-bearing soil colloids 
in the soil-aquatic environment, 6:1337 (DOE/EV/73012—S) 
STRONTIUM 90 
Environmental Transport 
Adsorption of radiostrontium by soil treated with alkali metal 
hydroxides, 6:1338 
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STRONTIUM OXIDES 
Catalytic Effects 
New catalysts for carbon monoxide-water induced liquefaction, 
6:105 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
STYRENE 
Chemical Radiation Effects 
Radiation-induced effects in polymers and related compounds. 
Final report, 6:1110 (DOE/ER/02845—18) 
Radiation-induced crosslinking and grafting reactions in 
polyethylene (Gamma rays, electron beams), 6:1155 
(DOE/ER/02845—T1) 
STYRENE POLYMERS 
See POLYSTYRENE 
SU GROUPS 
Symmetry Breaking 
Extrema of SU(n) Higgs potentials and symmetry-breaking 
pattern, 6:1516 
SUBBITUMINOUS COAL 
Drying 
Coal drying process (Patent), 6:159 
SUGAR BEETS 
Fermentation 
Ethanol production for automotive fuel usage. Final technical 
report, July 1979-August 1980, 6:667 (DOE/ID/12050—3) 
SULFATES 
Chemical Preparation 
Actinide sulfite tetrahydrate and actinide oxysulfite 
tetrahydrate (Patent), 6:265 
SULFHYDRYL COMPOUNDS 


See THIOLS 
SULFUR 
Dissolution 
Composition and process for removing sulfur scale from 
interstices in petroleum bearing formations and the like to 
improve the flow of petroleum (Patent), 6:184 


Environmental Impacts 
Trace-element geochemistry of coal resource development 
related to environmental quality and health, 6:129 
(DOE/CH/93015—3) 
Health Hazards 
Trace-element geochemistry of coal resource development 
related to environmental quality and health, 6:129 
(DOE/CH/93015—3) 
Meetings 
Sulfur in the atmosphere, 6:1321 
Oxidation 
Stack gas analyzer and thermal oxidation device therefor 
(Patent), 6:125 
Production 
Elemental sulfur-producing high-temperature fuel gas 
desulfurization process, 6:13 (CONF-800802—22) 
Removal 
Process for desulfurization of coal and ores (Patent), 6:16 
SULFUR DIOXIDE 
Air Pollution Control 
Epa alkali scrubbing test facility: advanced program, fourth 
progress report; volume 1. Basic report. Report for nov 76- 
jun 78, 6:741 (PB—80-117906) 
Atmospheric Chemistry 
Basic energy science, 6:1130 (ANL—80-66) 
Chemical Reaction Kinetics 
Model for stack plume reactions with atmospheric dilution 
(SPREAD), 6:1304 (BNL—28332) 
Chemical Reactions 
Flue gas desulfurization and fertilizer manufacturing: Pircon- 
Peck process, 6:117 (EPA—600/7-79-167b) 
Monitoring 
Assessing the air pollution carrying capacity of the northern 
Puget Sound region: an application of TAPAS, 6:1318 
(PNL—3555) 
Mobile Ambient Air Monitor, 6:1319 (RFP—3010) 
Oxidation 
Atmospheric oxidation of sulfur dioxide as viewed from power 
plant and smelter plume studies, 6:1305 (BNL—28347) 


Performance 


Conversion rates in power plant plumes based on filter pack 
data. Part II: The oil fired Northport plume, 6:1322 (BNL— 
28349) 

Studies on thermochemical water-splitting cycles, 6:367 

Removal 

Process for removal of sulfur dioxide from gaseous mixtures 

(Patent), 6:126 
SULFUR FLUORIDES 
Chemical Radiation Effects 

Infrared laser single photon absorption reaction chemistry in 
the solid state. Reactions of nitrogen oxides with sulfur 
hexafluoride, 6:1151 

Chemical Reactions 

Infrared laser single photon absorption reaction chemistry in 
the solid state. Reactions of nitrogen oxides with sulfur 
hexafluoride, 6:1151 

SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR IONS 
Ion-Atom Collisions 

Unexpected charge-state dependence of K x rays produced in 

gaseous targets by S/sup +q/ and Ti/sup +q/ ions, 6:1460 
SULFURIC ACID 
Chemical Analysis 

Procedures for aerosol sizing and H2SO, vapor measurement at 
Shawnee test facility. Final report Jun 76-Feb 77, 6:1238 
(PB—80-119555) 

Chemical Reactions 

Carbohydrate conversion to carbon monoxide and synthetic 

coal (Patent), 6:381 
Volumetric Analysis 

Process measurement procedures: H2SO, emissions. Final 

report Jun 76-Feb 77, 6:1235 (PB—80-115959) 
SUPERCONDUCTING CABLES 
Flexural Strength 

Bend strain tolerances of a NbsSn conductor proposed for use 
in the magnetic fusion energy program, 6:1181 (BNL— 
28375) 

Heat Transfer 

Parametric study of the stability margin of cable-in-conduit 

superconductors: theory, 6:751 (CONF-800980— 16) 
Stability 
Parametric study of the stability margin of cable-in-conduit 
superconductors: theory, 6:751 (CONF-800980— 16) 
SUPERCONDUCTING DEVICES 
See also SUPERCONDUCTING MAGNETS 
Cooiing 

Design and development of cryogenic turbo refrigerator 
systems. Final report, 17 Oct 1972-30 Mar 1974 on Phase C, 
6:1179 (AD—922382) 

SUPERCONDUCTING MAGNETS 
Design 

Tandem mirror magnet system for the mirror fusion test 
facility, 6:1712 (UCRL—84309) 

The effect of a saturated shield design on the design, weight, 
and performance of superconductive acyclic machinery. 
Interim report, 6:1180 (AD-A—080919) 

Heat Transfer 

Effects of potting on training and quench propagation in a 
large stored energy superconducting dipole coil, 6:1641 
(CONF-800980—17) 

Heaters 

Protection for low current superconducting coils wound with 

insulated strand cable, 6:1642 (CONF-800980—20) 
Magnet Coils 
Isabelle dipole and quadrupole coil configurations, 6:1252 
(BNL—28365) 
Manufacturing 
Manufacturing the MFTF magnet, 6:1711 (UCRL—84299) 
Mechanical Structures 

Structural support of a yin-yang magnet for a tandem mirror 

reactor with thermal barriers, 6:1710 (UCRL—84234) 
Performance 

The effect of a saturated shield design on the design, weight, 
and performance of superconductive acyclic machinery. 
Interim report, 6:1180 (AD-A—080919) 





Quenching 


Effects of potting on training and quench propagation in a 
large stored energy superconducting dipole coil, 6:1641 
(CONF-800980— 17) 

Quench behavior of a superconducting accelerator magnet, 
6:1639 (BNL—28377) 

Reliability 

Safety and reliability in superconducting MHD magnets, 6:901 

(BNL—51062) 
Safety 

Safety and reliability in superconducting MHD magnets, 6:901 

(BNL—51062) 
Specifications 

Large superconducting dipole magnet for the heavy ion 

spectrometer system (HISS), 6:1257 (LBL—11579) 
SUPERCONDUCTORS 
Critical Current 

Quench properties of high current superconductors, 6:1640 

(BNL—28378) 
SUPERGRAVITY 
Reviews 

Soft-group-manifold structure of supergravity, and the proof of 

unitarity, 6:1644 (DOE/ER/03992—417) 
SUPERNOVAE 
Gravitational Collapse 

Rayleigh-Taylor driven supernova explosions: A two- 

dimensional numerical study, 6:1435 
Nucleosynthesis 

Explosive neon burning and **Al gamma-ray astronomy, 

6:1436 
Rayleigh-Taylor Instability 

Rayleigh-Taylor driven supernova explosions: A two- 

dimensional numerical study, 6:1435 
Star Evolution 

Rayleigh-Taylor driven supernova explosions: A two- 

dimensional numerical study, 6:1435 
Star Models 

Explosive neon burning and **Al gamma-ray astronomy, 

6:1436 
Visible Spectra 

Late time optical spectra from the °*Ni model for Type I 

supernovae, 6:1434 (UCRL—52994) 
SURFACE MINING 


See also COAL MINING 
OIL SHALE MINING 


Bibliographies 

Strip mining. Volume 2. 1976-November, 1979 (citations from 
the ntis data base). Report for 1976-nov 79, 6:149 (PB—80- 
803570) 

Environmental Impact Statements 

Draft environmental impact statement. Proposed strip coal 
mine on Ute Mountain Ute Tribal lands, San Juan County, 
New Mexico, 6:128 (DES—80/60(Draft)) 

Environmental Impacts 

Strip mining. Volume 2. 1976-November, 1979 (citations from 
the ntis data base). Report for 1976-nov 79, 6:149 (PB—80- 
803570) 

Mining Equipment 

Application of internal friction nondestructive evaluation 
technique for wire ropes used in mining operations, 6:146 
(FE—3198-1) 

Marketing of coal mining equipment. Evaluation of present 
techniques: suggestions to aid commercialization. Final 
report, 6:145 (DOE/RA/20014—T1) 

SURFACE-ACTIVE AGENTS 
Sez SURFACTANTS 
SURFACTANTS 
Dispersant for coal into oils (Patent), 6:6 
Toxicity 
Toxicity of chemical compounds used for enhanced oil 
recovery. Final report, 6:1410 (DOE/BC/10014—5) 
SUSCEPTIBILITY (MAGNETIC) 
See MAGNETIC SUSCEPTIBILITY 
SUSPENSIONS 
See also SLURRIES 
Particle Size Classifiers 

Assembly for and method of sampling particle-laden fluids and 

a cascade impactor used therewith (Patent), 6:1242 
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Sampling 
Assembly for and method of sampling particle-laden fluids and 
a cascade impactor used therewith (Patent), 6:1242 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWIMMING POOLS 
Solar Water Heating 
Solar panel (Patent), 6:544 
SWITZERLAND 
Mass Transit Systems 
Operation of a modern trolleybus system. Part I, 6:970 
Operation of a modern trolleybus system. Part II, 6:971 
SYMPATHOMIMETICS 


See also DOPAMINE 
NORADRENALINE 
SEROTONIN 


Biological Effects 
Regulation of adenosine 3’: 5’-cyclic monophosphate 
accumulation in glia by alpha-adrenergic agonists, 6:1372 
SYNCHROTRONS 


See also BROOKHAVEN AGS 
CERN SPS SYNCHROTRON 


Expcriment Planning 
Planning for VENUS, 6:1243 (LBL—10688) 
SYNTHESIS GAS 
Chemical Reactions 
Catalytic conversion of oxygenated compounds to low 
molecular weight olefins. Progress report for the period 
March 1, 1980 to August 31, 1980, 6:379 (DOE/PC/04717— 
5) 
Conversion of synthesis gas to high octane predominantly 
olefinic naphtha (Patent), 6:84 
Methanation 
Ruthenium catalysts improve methanation, 6:80 
Production 
Process for the production of a chemical synthesis gas from 
coal (Patent), 6:79 
Purification 
Process for the production of a chemical synthesis gas from 
coal (Patent), 6:79 
Steam Reformer Processes 
Process for the production of a chemical synthesis gas from 
coal (Patent), 6:79 
SYNTHETIC FUELS 


See also ALCOHOL FUELS 
PYROLYTIC OiLS 


Availability 
Availability of future fuels. Part I. Hydrocarbon liquids from 
fossil sources, 6:868 
Chemical Analysis 
Chemistry of polynuclear aromatics. Alternate feedstocks for 
petrochemicals. Synthetic fuels: the federal options, 6:205 
Economics 
Electric vehicles: how do they compare with synthetic liquid 
fuels, 6:1037 
Government Policies 
Chemistry of polynuclear aromatics. Alternate feedstocks for 
petrochemicals. Synthetic fuels: the federal options, 6:205 
Production 
Chemistry of polynuclear aromatics. Alternate feedstocks for 
petrochemicals. Synthetic fuels: the federal options, 6:205 
Use of fuel cells in vehicles: prospective fuels, technology, and 
total efficiency, 6:1034 
Reviews 
Survey of synthetic fuelishness, 6:882 (SLAC-PUB—2610) 
SYNTHETIC FUELS INDUSTRY 
Environmental Impacts 
Trace-element geochemistry of coal resource development 
related to environmental quality and health, 6:129 
(DOE/CH/93015—3) 
Forecasting 
Comparative assessment of five long-run energy projections, 
6:864 (DOE/EIA/CR—0016-2) 
Health Hazards 
Trace-element geochemistry of coal resource development 
related to environmental quality and health, 6:129 
(DOE/CH/93015—3) 
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TADPOLES 
See LARVAE 
TANKS 
Sensible Heat Storage 
Developing and upgrading of solar system thermal energy 
storage simulation models. Technical progress report, March 
1, 1978-August 31, 1978, 6:573 (DOE/CS/34482—2) 
TANTALUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
Chemical Vapor Deposition 
Chemical vapor deposition of group IVB, VB, and VIB 
elements; a literature review. Information circular, 6:1061 
(PB—80-112675) 
Separation Processes 
Process for the production of a tantalum and niobium bearing 
concentrate from a tantalum and niobium bearing ferro-alloy 
(Patent), 6:1127 
Thermal Fatigue 
Thermal fatigue failures in candidate refractory materials for 
use as protective plates in tokamaks, 6:1749 
TANTALUM 181 TARGET 
Carbon 12 Reactions 
Energy variation of product mass and charge distributions in 
the interaction of relativistic heavy ions with Ta and U, 
6:1585 (DOE/ER/70035—3) 
Neon 20 Reactions 
Do nucleon-nucleon collisions dominate nucleus-nucleus 
interactions, 6:1587 (DOE/ER/70035—3) 
Energy variation of product mass and charge distributions in 
the interaction of relativistic heavy ions with Ta and U, 
6:1585 (DOE/ER/70035—3) 
Target residue recoil properties in the interaction of 8.0 GeV 
2°Ne with '*'Ta, 6:1584 (DOE/ER/70035—3) 
Nitrogen 14 Reactions 
Interpretation of the 21-ns isomer in '®°Hg as (vi/sub 13/2/)? 
from a g-factor measurement, 6:1590 
TAR SANDS 
See OIL SANDS 
TARGETS 
See also LASER TARGETS 
Electron Capture 
Research on atomic and molecular physics. Progress report 1 
September 1979-30 November 1980, 6:1622 
(DOE/ER/06027—2) 
Ion Implantation 
Targets produced in mass separators, 6:1253 (CONF-801111— 


5) 
TAU LEPTONS 
See TAU PARTICLES 
TAU PARTICLES 
Mass 
Measurement of the decays tau” — rho” v/sub tau/ and tau™ 
— K*" (892)v/sub tau/ using the Mark II detector at 
SPEAR, 6:1492 (SLAC-PUB—2590) 
Semileptonic Decay 
Measurement of the decays tau” — rho” v/sub tau/ and tau™ 
— K*~ (892)v/sub tau/ using the Mark II detector at 
SPEAR, 6:1492 (SLAC-PUB—2590) 
TAUONS 
See TAU PARTICLES 
TBP 
(Tributyl phosphate.) 
Incineration of contaminated crganic solvents in a fluidized- 
bed calciner, 6:275 (CONF-801038—6) 
TEARING INSTABILITY 
Dispersion Relations 
Ion dynamics and the unified tearing mode, 6:1681 
(DOE/ET/53036—23) 
Electron-Ion Collisions 
Linear kinetic theory of high-m tearing modes, 6:1689 


TEXTILE INDUSTRY 
Energy Conservation 


Kinetic Equations 
Linear kinetic theory of high-m tearing modes, 6:1689 
TECHNETIUM 
Sorption 
Assessment of potential radionuclide transport in site-specific 
geologic formations, 6:306 (SAND—79-2468) 
TECHNETIUM 99 
Radiopharmaceuticals 
Splenic sequestration of /sup 99m/Tc labeled, heat treated red 
blood cells, 6:1403 
TELLURIUM 
Sulfidation 
Hydrotreating process utilizing elemental sulfur for 
presulfiding the catalyst (Patent), 6:200 
TEMPERATURE DISTRIBUTION 
Mathematical Models 
Selective withdrawal and heated water discharge: influence on 
the water quality of lakes and reservoirs. part ii - induced 
mixing with submerged, heated water discharge. Technical 
report, 6:1360 (PB—80-116270) 
TENDONS (STRUCTURAL) 
See CABLES 
TENNESSEE 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
National electric rate book: Tennessee, 6:708 (DOE/EIA— 
0154) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA-—— 
0057/1-11(79)) 
Geological Surveys 
Western limits of detachment and related structures in the 
Appalachian foreland, 6:243 (DOE/METC/SP—80/23) 
TERBIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
TEST FACILITIES 
Fuel Pins 
Development of joining techniques for fabrication of fuel rod 
simulators (LMFBR), 6:770 (ORNL—S5673) 
TEXACO GASIFICATION PROCESS 
Process for the manufacture of fuel gas (Patent), 6:78 
TEXAS 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Insolation 
Site insolation and wind power characteristics: technical report 
Southern region, 6:401 (DOE/CS/20160—0(Vol.3)) 
Wind 
Site insolation and wind power characteristics: technical report 
Southern region, 6:401 (DOE/CS/20160—0(Vol.3)) 
TEXTILE INDUSTRY 
Energy Conservation 
Application of foams to the processing of fabrics. Phase III. 
Technical progress report, September 1, 1979-August 31, 
1980, 6:980 (DOE/CS/40056—T2) 





TEXTILES 
Energy Conservation 


TEXTILES 
Coloration 
Application of foams to the processing of fabrics. Phase III. 
Technical progress report, September 1, 1979-August 31, 
1980, 6:980 (DOE/CS/40056—T2) 
TFTR REACTORS 
Coatings 
Retention, isotope exchange, and thermal release of hydrogen 
in low z materials, 6:1746 (SAND—80-1745C) 
Limiters 
Material studies related to TFTR limiters and wall armor, 
6:1752 
Material selection for TFTR limiters, 6:1745 (PPPL—1719) 
Magnet Coils \ 
Non-superconducting magnet structures for near-term, large 
fusion experimental devices, 6:1707 (PPPL—1698) 
Neutron Fluence 
Neutronics calculations for the TFTR neutron calorimeter, 
6:1662 (PPPL—1695) 
Shielding 
Material studies related to TFTR limiters and wall armor, 
6:1752 
THALLIUM 191 
Energy Levels 
Nuclear data sheets for A= 191, 6:1591 
Nuclear 
Nuclear data sheets for A= 191, 6:1591 
THERMAL BATTERIES 
Anodes 
14 MeV neutron activation analysis of oxygen in Li-Si alloys 
for Li(Si)/FeS, thermally activated batteries, 6:830 
(SAND—80-1508C) 
Computerized Simulation 
Computer simulation of a thermal battery, 6:824 
THERMAL CONDUCTION 
(Heat transfer by conduction.) 
Numerical Solution 
Finite element formulation of the two-dimensional nonlinear 
inverse heat conduction problem, 6:1208 (K/CSD/INF— 
79/16) 
THERMAL DECOMPOSITION 
See PYROLYSIS 
THERMAL EFFLUENTS 
Standards 
Utility-borne costs of thermal standards for the Mississippi and 
Missouri rivers in the MAPP geographical area, 6:723 (PB— 
80-118342) 
THERMAL ENERGY STORAGE EQUIPMENT 
Computerized Simulation 
Hybrid thermal storage subroutine for transient simulation, 
6:816 
Design 
Container for a heat storage medium (Patent), 6:815 
Mathematical Models 
Developing and upgrading of solar system thermal energy 
storage simulation models. Technical progress report, 
September 1, 1977-February 28, 1978, 6:572 
(DOE/CS/34482—1) 
Developing and upgrading of solar system thermal energy 
storage simulation models. Technical progress report, March 
1, 1978-August 31, 1978, 6:573 (DOE/CS/34482—2) 
Simplified algorithm for the evaluation of hybrid thermal 
storage with water systems, 6:817 
Research Programs 
ORNL thermal energy storage program overview, 6:814 
(DOE/TIC—11283) 
Technology Assessment 
Developing and upgrading of solar system thermal energy 
storage simulation models. Technical progress report, 
September 1, 1977-February 28, 1978, 6:572 
(DOE/CS/34482—1) 
THERMAL INSULATION 
Performance Testing 
Kilowatt Isotope Power System: test procedure for the EHSA 
multifoil insulation. 77-KIPS-109, 6:335 (DOE/ET/33001— 
T4) 
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THERMAL POLLUTION 
(Environmental temperature rise due to waste heat disposal) 
Biological Effects 

An environmental assessment of the summer plankton in the 
vicinity of the C. P. Crane generating station. Final report, 
6:1405 (PB—80-117054) 

THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
WOOD-FUEL POWER PLANTS 
Cooling Towers 

Large-scale experimental evaluation of an advanced concept 

for dry/wet cooling of power stations, 6:691 (BN-SA— 1064) 
Economic Impact 

Comparative effects of energy technologies on employment, 

6:841 (P—700-79-011) 
Environmental Impacts 

Opportunities to expand coastal power plants in California, 

5:721 (P—700-80-001) 
Once-Through Cooling Systems 

Evaluation of European rivers for power plant cooling: a 

Polish research project. Final report, 6:694 (PB—80-1 13632) 
Open-Cycle Cooling Systems 

Production, mortality, and power plant entrainment of larval 
yellow perch in Western Lake Erie. Final report, 1975-78, 
6:722 (PB—80-113855) 

Site Selection 

Opportunities to expand coastal power plants in California, 

6:721 (P—700-80-001) 
Stirling Engines 

Predicted performance and testing of a pre-prototype, small, 

Stirling engine/generator, 6:698 
Thermal Effluents 

An environmental assessment of the summer plankton in the 
vicinity of the C. P. Crane generating station. Final report, 
6:1405 (PB—80-117054) 

Utility-borne costs of thermal standards for the Mississippi and 
Missouri rivers in the MAPP geographical area, 6:723 (PB— 
80-118342) 

Water Requirements 
Overview of water requirements for electric power generation 
(for the lower Colorado River basin), 6:693 (PB—80-113509) 
THERMAL STORAGE 
See HEAT STORAGE 
THERMIC DIODE SOLAR PANELS 
Design 

Thermosiphon solar space heating system with phase change 

materials (Patent), 6:562 
Latent Heat Storage 

Thermosiphon solar space heating system with phase change 

materials (Patent), 6:562 
THERMIONIC COLLECTORS 
Work Functions 

Electron reflection from one-dimensional potential barriers, 

6:917 (COO—305€-45) 
THERMIONIC CONVERTERS 

Design study of a coal-fired thermionic-topped powerplant 
using an advanced boiler, 6:915 

Electron reflection from one-dimensional potential barriers, 
6:917 (COO—3056-45) 

Design 

Zepo--the worlds largest thermionic converter, 6:920 
Efficiency 

Thermionic energy converter investigations, 6:918 
Research Programs 

DOE/JPL advanced thermionic technology program. Progress 
report No. 42, 6:914 (COO—3056-56) 

Thermal Conductivity 

Effects of electron thermal conductivity on thermionic energy 

converters, 6:916 
THERMIONIC DIODES 

(A device through which current may pass by virtue of thermionic 

emission of electrons or ions or both.) 
Materials 
Flame-fired thermionic diode development, 6:919 
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THERMIONIC TUBES 


Development of ititegrated thermionic circuits for high- 
temperature applications, 6:1218 (SAND—80-0834C) 
Operation 
Development of integrated thermionic circuits for high- 
temperature applications, 6:1218 (SAND—80-0834C) 
THERMOCHEMICAL HEAT STORAGE 
Methanol based heat pumps for storage of solar thermal 
energy, 6:574 
THERMODYNAMICS 
Research Programs 
Basic energy science, 6:1130 (ANL—80-66) 
THERMOELECTRIC GENERATORS 
Design 
Thermoelectric energy system (Patent), 6:911 
Thermoelectric module (Patent), 6:913 
Performance Testing 
Performance testing of thermoelectric generators including 
Voyager and LES 8/9 flight results, 6:361 
Research Programs 
Selenide isotope power system design review presentation, 
November 10-11, 1977, 6:357 (DOE/ET/33004—T1) 
THERMOELECTRIC HEATERS 
Design 
Arrangement with several thermal elements in series 
connection (Patent), 6:912 
THERMONUCLEAR DEVICES 
See also TOKAMAK DEVICES 
Power Supplies 
Theory of the arc discharge iu air blast breakers, 6:1713 (LA— 
8488-T) 
THERMONUCLEAR IGNITION 
Control 
Tokamak burn extension by radial electric field control, 6:1717 
(COO—2218-184) 
THERMONUCLEAR REACTOR COOLING SYSTEMS 
Performance 
Research in microsphere fabrication and coolant loop 


technology for lithium oxide moving bed fusion power plant, 


6:1715 
THERMONUCLEAR REACTOR MATERIALS 
Information Systems 
Radiation Shielding Information Center: a source of computer 
codes and data for fusion neutronics studies, 6:1740 (CONF- 
801011—14) 
Ion Implantation 
Helium-induced shift in the temperature dependence of 
swelling, 6:1760 
Materials Testing 
Materials experience with tokamak plasmas, 6:1756 
Optimization of fatigue-crack growth testing for first wall 
materials development evaluations, 6:1765 
Permeability 
Tritium permeation through steam generator materials, 6:1725 
Physical Radiation Effects 
Effect of dose on the evolution of cavities in 500-keV *He* - 
ion irradiated nickel, 6:1761 
Helium-induced shift in the temperature dependence of 
swelling, 6:1760 
Swelling 
Helium-induced shift in the temperature dependence of 
swelling, 6:1760 
Inclusion of mobile helium in a rate theory model of void 
swelling, 6:1753 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or 
real thermonuclear reactors are discussed.) 
See also E-BEAM TYPE REACTORS 
FIELD-REVERSED MIRROR REACTORS 
I-BEAM TYPE REACTORS 
JET REACTORS 
TFTR REACTORS 


TMR REACTORS 
TOKAMAK TYPE REACTORS 


Breeding Blankets 
Chemical processing of liquid lithium fusion reactor blankets, 
6:326 


TIME MEASUREMENT 
Modifications 


Lithium boiler: A 1500 to 2000 K fusion reactor blanket 
concept for process heat and/or electric power generation, 
6:1704 

Removal of bred tritium from solid lithium compounds in 
fusion reactor systems, 6:327 

Budgets 
Experimental Plasma Research project summaries, 6:1668 
(DOE/ER—0076) 
Computer Calculations 
Symbolic software for CTR research, 6:1747 (UCRL—15284) 
Electrical Insulators 
Calculation of radiation damage in insulators for fusion 
reactors, 6:1758 
Reactor Fueling 
Laser-guided pellets for interial fusion, 6:1735 
Research Programs 

Experimental Plasma Research project summaries, 6:1668 
(DOE/ER—0076) 

Magnetic fusion energy research (Lithium processing, 
permeability studies, and tritium handling), 6:1722 (ANL— 
80-66) 

Targets 
Microsphere thermal deformeter, 6:323 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOLS 
Chemical Reaction Kinetics 

Kinetics and mechanism of substitution reactions of cobalt(I) 

derivatives. Evidence for 7-adduct formation, 6:1138 
THIOPHENE 
Enthalpy 

Enthalpy measurement of coal-derived liquids. Quarterly 
technical progress report, July-September 1980, 6:114 
(DOE/ET/13395—6) 

THORIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 

Solubility 

Chemical Engineering Division Fuel Cycle Programs. 
Quarterly progress report, January-March 1979, 6:267 
(ANL—79-45) 

Sorptive Properties 

X-ray photoelectron spectroscopy study of the chemisorption 
of water on uranium and thorium and oxygen on uranium, 
6:1089 

THORIUM 232 TARGET 
Heavy Ion Reactions 

New results on the spectroscopy and dynamics of fission, 

6:1598 (DOE/ER/01388—452) 
THORIUM OXIDES 
Thermal Fatigue 

Thermal fatigue failures in candidate refractory materials for 

use as protective plates in tokamaks, 6:1749 
THREE MILE ISLAND-2 REACTOR 
Containment Buildings 

Three Mile Island concrete decontamination experience, 6:797 

(PNL-SA—8855) 
Reactor Accidents 
Three Mile Island concrete decontamination experience, 6:797 
(PNL-SA—8855) 
THROMBOCYTES 
See BLOOD PLATELETS 
TIME MEASUREMENT 
Measuring Instruments 

Upgrading mechanical tools: survey clocks, 6:625 (SAND—80- 

0834C) 
Modifications 

Upgrading mechanical tools: survey clocks, 6:625 (SAND—80- 

0834C) 





Catalytic Effects 
Hydrocarbon dehydrogenation with a multimetallic catalytic 
composite (Patent), 6:204 
Method of using catalysts for reforming or isomerizing 
hydrocarbons (Patent), 6:1107 
Pion Reactions 
Total pion cross section measurements. Annual progress 
report, January 1, 1979-December 31, 1979, 6:1478 
(DOE/ER/71001—8) 
Sulfidation 
Hydrotreating process utilizing elemental sulfur for 
presulfiding the catalyst (Patent), 6:200 
X-Ray Fluorescence Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
TIN 120 
Giant Resonance 
Giant multipole resonances from inelastic scattering of 152- 
MeV alpha particles, 6:1569 
TIN 120 TARGET 
Alpha Reactions 
Giant multipole resonances from inelastic scattering of 152- 
MeV alpha particles, 6:1569 
TIN ALLOYS 
Phase Transformations 
Effect of strain on the martensitic phase transition in 
superconducting NbsSn, 6:1075 (UCRL—84211) 
Superconductivity 
Effect of strain on the martensitic phase transition in 
superconducting NbsSn, 6:1075 (UCRL—84211) 
TIN OXIDES 
Chemical Preparation 
Covalent attachment of arenes to SnO2-semiconductor 
electrodes, 6:1100 
Chemical Properties 
Covalent attachment of arenes to SnO2-semiconductor 
electrodes, 6:1100 
Corrosion Resistance 
Interactions between candidate melter electrode materals and 
defense waste glass melts, 6:287 (RHO-SA—173) 
Deposition 
Completion of a prototype installation for in-line coating by 
the Pyrosol process for the realization of selective glazings. 
Final report, 6:553 (EUR—6806-FR) 
Glazes 
Technico-economic study of selective glazings by deposition 
coating of a transparent conductor for thermal insulation of 
a building, 6:1098 (EUR—6804-FR) 
Photochemistry 
Chemically modified electrodes in dye-sensitized photogalvanic 
cells, 6:430 
Photoelectrochemical Cells 
Chemically modified electrodes in dye-sensitized photogalvanic 
cells, 6:430 
Physical Properties 
Covalent attachment of arenes to SnO2-semiconductor 
electrodes, 6:1100 
TIN PHOSPHIDES 
Charge Transport 
Systematic computation of the performance of photovoltaic 
cells based on first principles, 6:427 (UCI—18041-80(Pt.1)) 
Optical Properties 
Systematic computation of the performance of photovoltaic 
cells based on first principles, 6:427 (UCI—18041-80(Pt.1)) 
TITANATES 
Domain Structure 
Interferometer for the determination of strains due to domain 
switching in ferroelectrics, 6:1116 
Strains 
Interferometer for the determination of strains due to domain 
switching in ferroelectrics, 6:1116 
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TITANIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
Chemical Vapor Deposition 
Chemical vapor deposition of group IVB, VB, and VIB 
elements; a literature review. Information circular, 6:1061 
(PB—80-112675) 
Coatings 
Retention, isotope exchange, and thermal release of hydrogen 
in low z materials, 6:1746 (SAND—80-1745C) 
Machining 
Application of accelerated tool life tests to machining of 
titanium, 6:1058 (BDX—613-2500) 
TITANIUM 46 
Giant Resonance 
Giant multipole resonances from inelastic scattering of 152- 
MeV alpha particles, 6:1569 
TITANIUM 46 TARGET 
Alpha Reactions 
Giant multipole resonances from inelastic scattering of 152- 
MeV alpha particles, 6:1569 
TITANIUM ALLOYS 
Corrosion Resistance 
Titanium bearing MCrAIY type alloy and composite articles 
(Patent), 6:1092 
Tensile Properties 
Effects of storage environment and nickel plating on the 
mechanical properties of U-0.75 Ti, 6:1082 (SAND—80- 
8227) 
TITANIUM BORIDES 
Coatings 
Retention, isotope exchange, and thermal release of hydrogen 
in low z materials, 6:1746 (SAND—80-1745C) 
Erosion 
Material surface modification for first wall protection, 6:1757 
Ion Implantation 
Hydrogen trapping and Re-emission in TiB2 coatings for 
tokamaks upon thermal, pulsed electron and laser annealing, 
6:1759 
Physical Radiation Effects 
Surface damage of TiB, and C coatings under energetic D* 
and ‘He* irradiations, 6:1766 
Thermal Stresses 
Material selection for TFTR limiters, 6:1745 (PPPL—1719) 
TITANIUM CARBIDES 
Coatings 
Retention, isotope exchange, and thermal release of hydrogen 
in low z materials, 6:1746 (SAND—80-i1745C) 
Dielectric Properties 
Optical properties of TiC/sub x/ (0.64< or =x< or =0.90) 
from 0.1 to 30 eV, 6:1104 
Electronic Structure 
Optical properties of TiC/sub x/ (0.64< or =x< or =0.90) 
from 0.1 to 30 eV, 6:1104 
Erosion 
Material surface modification for first wall protection, 6:1757 
Plasmons 
Optical properties of TiC/sub x/ (0.64< or =x< or =0.90) 
from 0.1 to 30 eV, 6:1104 
Reflectivity 
Optical properties of TiC/sub x/ (0.64< or =x< or =0.90) 
from 0.1 to 30 eV, 6:1104 
Thermal Stresses 
Material selection for TFTR limiters, 6:1745 (PPPL—1719) 
TITANIUM IONS 
Ion-Atom Collisions 
Unexpected charge-state dependence of K x rays produced in 
gaseous targets by S/sup +q/ and Ti/sup +q/ ions, 6:1460 
TITANIUM OXIDES 
See also RUTILE 
Microstructure 
Plastic deformation in oxide ceramics. Progress report, January 
1-December 31, 1980, 6:1102 (DOE/ER/04217—T1) 
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TMR REACTORS 
Breeding Blankets 
Gas-cooled blanket for the Tandem Mirror Hybrid Reactor, 
6:1705 (GA-A—16116) 
Design 
Tandem mirror next step conceptual design, 6:1697 (UCRL— 
84269) 
Hydraulics 
Thermal-hydraulics design comparisons for the tandem mirror 
hybrid reactor blanket, 6:1714 (GA-A—16069) 
Magnet Coils 
Structural support conceptual studies for a Yin-Yang magnet of 
a tandem mirror reactor. Final report, September 1979- 
August 1980, 6:1709 (UCRL—15291) 
Mechanical Structures 
Structural support conceptual studies for a Yin-Yang magnet of 
a tandem mirror reactor. Final report, September 1979- 
August 1980, 6:1709 (UCRL—15291) 
Plasma Confinement 
Buildup studies of a tandem mirror reactor with inboard 
thermal barriers, 6:1654 (UCRL—84233) 
Thermodynamics 
Thermal-hydraulics design comparisons for the tandem mirror 
hybrid reactor blanket, 6:1714 (GA-A—16069) 
TMX DEVICES 
Pluggir-g 
Axisymmetric sloshing-ion tandem-mirror plugs, 6:1659 
TOKAMAK DEVICES 
See also TORUS-I1 TOKAMAK 
Alfven Waves 
Anomalous transport due to shear-Alfven waves, 6:1674 
(PPPL—1709) 
Electric Currents 
Runaway electrons and current drive in a tokamak, 6:1679 
Equilibrium Plasma 
Iterative metric method for solving the inverse tokamak 
equilibrium problem, 6:1678 
Impurities 
Impurity ions in a rotating tokamak, 6:1675 (PPPL—1710) 
Magnetic Field Configurations 
Analytical study of the external field for non-circular tokamak 
with multipole moment expansion approach, 6:1708 (PPPL— 
1718) 
Plasma Macroinstabilities 
Second region of stability, 6:1684 (PPPL—1715) 
Protective Coatings 
Thermal fatigue failures in candidate refractory materials for 
use as protective plates in tokamaks, 6:1749 
Runaway Electrons 
Runaway electrons and current drive in a tokamak, 6:1679 
Tearing Instability 
Ion dynamics and the unified tearing mode, 6:1681 
(DOE/ET/53036—23) 
Transport Theory 
Anomalous transport due to shear-Alfven waves, 6:1674 
(PPPL—1709) 
Trapped Electrons 
Computer simulation of trapped-electron modes in tokamaks, 
6:1658 
Turbulence 
Tokamak microturbulence and the second law of 
thermodynamics, 6:1673 (PPPL—1694) 
OKAMAK ETF 
Design 
ETF interim design review, 6:1693 (CONF-800770—1) 
Planning 
Engineering test facility (ETF) at Oak Ridge National 
Laboratory (ORNL), 6:1700 (DOE/TIC—11282) 
ETF design activities: status and future direction, 6:1694 
(CONF-801011—15) 
Shielding 
Preliminary radiation criteria and nuclear analysis for ETF, 
6:1743 (GA-A—16072) 
specifications 
Engineering test facility (ETF) at Oak Ridge National 
Laboratory (ORNL), 6:1700 (DOE/TIC—11282) 
’acuum Pumps 
Vacuum pumping concepts for ETF, 6:1742 (GA-A—16071) 


TOWER FOCUS COLLECTORS 
Technology Assessment 


TOKAMAK TYPE REACTORS 
See also INTOR TOKAMAK 
ISX TOKAMAK 
JET REACTORS 
TFTR REACTORS 
TOKAMAK ETF 


Breeding Blankets 
Fusion blankets for high-efficiency power cycles, 6:1701 
(BNL—28283) 
NOEL: a no-leak fusion blanket concept, 6:1702 (BNL—28319) 
Contamination 
Activation of building air in a Tokamak Engineering Test 
Facility, 6:1724 (PNL—3124) 
Design 
HYFIRE: a tokamak-high-temperature electrolysis system, 
6:1692 (BNL—28315) 
Energy Balance 
Tokamak ignition equilibria and thermal stability, 6:1680 
First Wall 
First wall engineering and technology in fusion, 6:1744 (GA- 
A— 16089) 
Hydrogen Production 
HYFIRE: a tokamak-high-temperature electrolysis system, 
6:1692 (BNL—28315) 
Limiters 
TRAIL: a tokamak rail gun limiter, 6:1737 (BNL—28372) 
TRAIL: a tokamak rail gun limiter, 6:1738 (BNL—28386) 
Radioactivity 
Activation of building air in a Tokamak Engineering Test 
Facility, 6:1724 (PNL—3124) 
Thermonuclear Ignition 
Hot-ion-mode ignition in a tokamak-reactor, 6:1721 
Tokamak burn extension by radial electric field control, 6:1717 
(COO—2218-184) 
Tokamak ignition equilibria and thermal stability, 6:1680 
TOLUENE 
Production 
Catalytic hydroprocessing of SRC-II and H-Coal syncrudes for 
BTX feedstocks, 6:101 
Toxicity 
Toxicity of chemical compounds used for enhanced oil 
recovery. Final report, 6:1410 (DOE/BC/10014—5) 
TOMOGRAPHY 
See also CAT SCANNING 
Image Processing 
Tomographic imaging system (Patent), 6:1276 
Tomographic imaging system (Patent), 6:1277 
Programming 
Computerized tomography system (Patent), 6:1123 
Synchronization 
Computerized tomography system (Patent), 6:1123 
TOP ACCIDENTS 
See TRANSIENT OVERPOWER ACCIDENTS 
TOPOGRAPHY 
Wind Power 
Statistics of wind fluctuations over complex terrain, 6:683 
(DOE/ET/20560—1) 
TORUS-II TOKAMAK 
Turbulent Heating 
Study of turbulent heating effects in the high beta tokamak 
Torus II, 6:1657 
TOTAL ENERGY SYSTEMS 
See also MIUS 
Control Systems 
Control system for Fort Hood Solar Total Energy System, 
6:504 
Distributed microcomputer-based control system for a large 
scale solar total energy system, 6:537 
Design 
Solar production of intermediate temperature process heat. 
Phase I design. Final report (For sugarcane processing plant 
in Hawaii), 6:503 (DOE/CS/30311—T1) 
TOWER FOCUS COLLECTORS 
Technology Assessment 
1980 solar central receiver technology evaluation, 6:496 
(SAND—80-8235) 





TOWER FOCUS POWER PLANTS 
Technology Assessment 


TOWER FOCUS POWER PLANTS 
Cavity Receivers 
Advanced solar receivers: high temperature steam loop 
experiments. Final report, 6:497 (SERI/TR—98323-1) 
Cost 
Solar pilot plant, Phase I. Volume VII, Book 3. CDRL Item 2, 
pilot plant cost, commercial plant cost, and performance, 
6:494 (SAN—1109-8/11) 
Demonstration Plants 
Solar pilot plant, Phase I. Volume VII, Book 3. CDRL Item 2, 
pilot plant cost, commercial plant cost, and pertormance, 
6:494 (SAN—1109-8/11) 
Hybrid Systems 
Combined cycle for solar-fossil hybrid power generation, 6:506 
Pilot Plants 
Solar pilot plant, Phase I. Volume VII, Book 3. CDRL Item 2, 
pilot plant cost, commercial plant cost, and performance, 
6:494 (SAN—1109-8/11) 
Research Programs 
Solar central receiver program, 6:498 
Technology Assessment 
1980 solar central receiver technology evaluation, 6:496 
(SAND—80-8235) 
Turbines 
Turbine sizing of a solar thermai power plant, 6:491 
TOXIC MATERIALS 
Waste Disposal 
Treatment of toxic wastes in Japan, 6:1347 
Waste Processing 
Treatment of toxic wastes in Japan, 6:1347 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRANSDUCERS 
Temperature, pressure, and flow transducers, 6:621 (SAND— 
80-0834C) 
Design 
Marine seismic transducer (Patent), 6:1234 
TRANSFER (ELECTRON) 
See ELECTRON TRANSFER 
12 \NSFER (HEAT) 
See HEAT TRANSFER 
TRANSFERASES 
Enzyme Activity 
[Accumulation of methyl-deficient rat liver messenger 
ribonucleic acid on ethionine administration]. Progress report 
(Methyltransferase activity in Ehrlich ascites tumor cells and 
effects of phorbol ester on methyltransferase activity), 6:1367 
(DOE/EV/10100—1) 
TRANSFORMERS 
Materials Testing 
Search for high temperature transformer materials, 6:620 
(SAND—80-0834C) 
Noise 
Assessment of the need for noise control research on electric 
power transformers and reactors. Report No. 4289, 6:748 
(DOE/EV—0095) 
TRANSIENT OVERPOWER ACCIDENTS 
Fuel Element Failure 
Failure analysis of carbide fuels under transient overpower 
(TOP) conditions (LMFBR), 6:796 (HEDL-SA—2006-FP) 
TRANSITION RADIATION DETECTORS 
Particle Identification 
Particle identification by Cherenkov and transition radiation, 
6:1275 (SLAC-PUB—2606) 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPORTATION SECTOR 
Energy Conservation 
Availability of future fuels. Part I. Hydrocarbon liquids from 
fossil sources, 6:868 
Energy Consumption 
Monthly energy review: executive summary, 6:933 
(DOE/EIA—0035(EX)) 
Quarterly energy indicators, 6:935 (DOE/EIA—0170) 
Energy Demand 
Simulation of the system energy-environment-industry: energy 
consumption by the transport sector in Baden- 
Wuerttemberg. Part 2, 6:856 (IKE-K—54-4) 
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Fuel Consumption 
State Energy Data Report: statistical tables and technical 
documentation, 1960 through 1978, 6:951 (DOE/EIA— 
0214(78)) 
Petroleum 
Availability of future fuels. Part I. Hydrocarbon liquids from 
fossil sources, 6:868 
TRANSPORTATION SYSTEMS 
See also MASS TRANSIT SYSTEMS 
Electric-Powered Vehicles 
Electric vehicles in a large city: future constraints and 
opportunities, 6:972 
Investing and planning for the transition to electric urban 
transportation, 6:1039 
Energy Conservation 
City development and planning as aids to transport-system 
design and energy conservation, 6:947 
Environmental Effects 
Data constraints on the environmental evaluation of new 
transportation energy technology, 6:1365 
Planning 
Electric vehicles in a large city: future constraints and 
opportunities, 6:972 
Investing and planning for the transition to electric urban 
transportation, 6:1039 
Technology Assessment 
Data constraints on the environmental evaluation of new 
transportation energy technology, 6:1365 
TRANSURANIUM ELEMENTS 
See also PLUTONIUM 
Radiometric Analysis 
Automated transuranic assay system for soils, 6:1120 (LA— 
8376-LLWM) 
TRAPPED-PARTICLE INSTABILITY 
Impurities 
Effects of multiple ion species on two-dimensional trapped- 
electron modes, 6:1688 
TREES 
See also POPLARS 
Delignification 
Chemicals from western hardwoods and agricultural residues. 
Annual report May-Oct 79, 6:453 (PB—80-118474) 
TRIBUTYL PHOSPHATE 
See TBP 
TRIPLET PARTICLES 
See QUARKS 
TRITICUM 
See WHEAT 
TRITIUM 
Adsorption 
Recovery of tritium from molten lithium using yttrium getters, 
6:1087 
Alpha Reactions 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(V ol. 15)(Pt.F)) 
Desorption 
Recovery of tritium from molten lithium using yttrium getters, 
6:1087 
Deuteron Reactions 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(V ol.15)(Pt.F)) 
Diffusion 
Tritium permeation through steam generator materials, 6:1725 
Helium 3 Reactions 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(V ol. 15)(Pt.F)) 
Hypernuclei 
Hypertriton as a test of theoretical hyperon-nucleon potentials. 
II, 6:1513 
Proton Reactions 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(V ol. 15)(Pt.F)) 
Radioecological Concentration 
Atmospheric tritium, 6:1325 (DOE/EV/03944—17) 
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Triton Reactions 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(V ol. 15)(Pt.F)) 
TRITIUM RECOVERY 
Recovery of tritium from molten lithium using yttrium getters, 
6:1087 
Removal of bred tritium from solid lithium compounds in 
fusion reactor systems, 6:327 
TRITIUM TARGET 
Deuteron Reactions 
Improved evaluation of the differential cross sections of the 
3H(d,n)*He reaction for deuteron energies between 3 and 7 
MeV, 6:1547 (LA—8532) 
TRITON REACTIONS 
Differential Cross Sections 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(V ol. 15)(Pt.F)) 
Elastic Scattering 
Experimental and evaluated nuclear plus interference cross 
sections for light charged particles, 6:1549 (UCRL— 
50400(V ol. 15)(Pt.F)) 
TROMBE WALLS 
Mathematical Models 
Development and optimization of Trombe’s solar wall. Final 
report, 6:519 (EUR—6801-EN) 
Optimization 
Development and optimization of Trombe’s solar wall. Final 
report, 6:519 (EUR—6801-EN) 
TROUT 
Behavior 
Observations on communities of brook and brown trout 
separated by an upstream movement barrier on the Firehole 
River, 6:1366 
Populations 
Observations on communities of brook and brown trout 
separated by an upstream movement barrier on the Firehole 
River, 6:1366 
TRUCKS 
Coal hauling by truck, 6:874 (CONF-7911117—5) 
Aerodynamics 
Study of aerodynamic methods for improving truck fuel 
economy, 6:969 (PB—80-101272) 
Fuel Consumption 
Fuel consumption of commercial vehicles: instrumentation and 
analysis of results, 6:974 (PB—80-106578) 
Fuel Economy 
Study of aerodynamic methods for improving truck fuel 
economy, 6:969 (PE—80-101272) 
TSCHEBYSCHEFF APPROXIMATION 
See POLYNOMIALS 
TIF 
Crystal Structure 
Crystal structure and properties of tetrathiafulvalenium 
triiodide, 6:1146 
Electrical Properties 
Crystal structure and properties of tetrathiafulvalenium 
triiodide, 6:1146 
TUBES (CONDUITS) 
See PIPES 
TUFF 
Radionuclide Migration 
Laboratory studies of radionuclide distributions between 
selected groundwaters and geologic media. Quarterly 
technical progress report, April 1-June 30, 1980, 6:293 
(LA—8472-PR) 
Sorptive Properties 
Laboratory studies of radionuclide distributions between 
selected groundwaters and geologic media. Quarterly 
technical progress report, April 1-June 30, 1980, 6:293 
(LA--8472-PR) 
TUMOR PROMOTERS 
Risk Assessment 
Empirical observations in support of carcinogenic promotion 
as a tool for screening and regulation of toxic agents, 6:1391 
(CONF-8010108—2) 


TUNGSTEN 
Catalytic Effects 
Hydrodesulfurization of oil feedstock with presulfided catalyst 
(Patent), 6:250 
Two-catalyst hydrocracking process (Patent), 6:192 
Chemical Vapor Deposition 
Chemical vapor deposition of group IVB, VB, and VIB 
elements; a literature review. Information circular, 6:1061 
(PB—80-112675) 
Dislocations 
Direct observation of the primary state of damage in ion- 
irradiated platinum and tungsten. Report No. 4300, 6:1069 
(DOE/ER/03158—92) 
Interstitials 
Spatial distribution of self-interstitial atoms around depleted 
zones in tungsten ion-irradiated at 10 K. Report No. 4088, 
6:1066 (COO—3158-71) 
Ton Collisions 
Monte Carlo studies of light ion reflection from metal surfaces, 
6:1764 
Microstructure 
Chemical Engineering Division Fuel Cycle Programs. 
Quarterly progress report, January-March 1979, 6:267 
(ANL—79-45) 
Sulfidation 
Hydrotreating process utilizing elemental sulfur for 
presulfiding the catalyst (Patent), 6:200 
X-Ray Fluorescence Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
TURBINE BLADES 
Aerodynamics 
Effects of flow curvature on the aerodynamics of Darrieus 
wind turbines, 6:676 (ORO—5135-77/7) 
Design 
100-kW hingeless metal wind turbine blade design, analysis and 
fabrication, 6:674 (DOE/NASA/9235—75/3) 
Fabrication 
100-kW hingeless metal wind turbine blade design, analysis and 
fabrication, 6:674 (DOE/NASA/9235—75/3) 
Performance 
100-kW hingeless metal wind turbine blade design, analysis and 
fabrication, 6:674 (DOE/NASA/9235—75/3) 
TURBOMACHINERY 
See also PUMPS 
Study of turbomachinery options for compressed air energy 
storage plants, 6:717 
TURBULENCE 
Forecasting 
Inclusion of routine wind and turbulence forecasts in the 
Savannah River Plant’s emergency response capabilities, 
6:1299 (DP-MS—80-52) 
TURBULENT HEATING 
Study of turbulent heating effects in the high beta tokamak 
Torus II, 6:1657 
TWO-PHASE FLOW 
Flow Models 
Modeling transient two-phase flow in a wellbore, 6:662 
(LBL—11236) 


U-GAS PROCESS 
By-Products 
Industrial Fuel Gas Demonstration-Plant Program. Plans for 
use and disposition of by-products. Final report (Deliverable 
No. 29). , 6:42 (DOE/ET/13046—T 15) 
Coal Preparation 
Industrial Fuel Gas Demonstration-Plant Program. 
Pretreatment unit options (Deliverable No. 41). 6:35 
(DOE/ET/13046—T4) 
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Demonstration Plants 


Demonstration Plants 

Cold flow model test plan. Task IX. Technical support. 
Industrial low-Btu gas demonstration-plant program. 
(Deliverable No. 43), 6:39 (DOE/ET/13046—T 12) 

First design review: minutes of the review (Deliverable No. 
22) (Short design review and questions and answers), 6:3 
(DOE/ET/13046—T20) 

Industrial Fuel Gas Demonstration Plant Program. Volume 1. 
Demonstration plant environmental analysis (Deliverable 
No. 27), 6:49 (DOE/ET/13046—T26) 

Industrial Medium-Btu Fuel Gas Demonstration-Plant 
Program. Technical support report: combustion system data 
(Deliverable No. 46). Part 1. Comubstion trials, 6:164 
(DOE/ET/13046—T40) 

Industrial Fuel Gas Demonstration Plant Program. Volume III. 
Demonstration plant environmental analysis (Deliverable 
No. 27), 6:36 (DOE/ET/13046—T8) 

Industrial Fuel Gas Demonstration Plant Program. Volume II. 
Commercial plant design (Deliverable Nos. 15 and 16), 6:38 
(DOE/ET/13046—T11) 

Industrial Fuel Gas Demonstration Plant Program. Phase I. 
Report/final report (Deliverable No. 5) (Identification of 
phase I activities, deliverable items and dates submitted), 
6:46 (DOE/ET/13046—121) 

Industrial Fuel Gas Demonstration Plant Project. Management 
plan (Deliverable No. 1), 6:50 (DOE/ET/13046—T35) 

Industrial Fuel Gas Demonstration-Plant Program. Technical 
support report. Part 3. Pilot-plant and support studies 
(Deliverable No. 46), 6:53 (DOE/ET/13046—T38) 

Industrial Fuel Gas Demonstration-Plant Program. Plans for 
use and disposition of by-products. Final report (Deliverable 
No. 29). , 6:42 (DOE/ET/13046—T15) 

Industrial Fuel Gas Demonstration-Plant Program. Cost and 
manpower plans (Deliverables No. 2 and 4) (Cost and 
manpower plans, September 1977-1980), 6:63 
(DOE/ET/13046—T70) 

Industrial Fuel Gas Demonstration-Plant Program. Volume II. 
The environment (Deliverable No. 27) (Baseline 
environmental data), 6:47 (DOE/ET/13046—T22) 

Industrial fuel gas demonstration plant program. License 
agreements for proprietary processes. (Deliverable No. 30), 
6:94 (DOE/ET/13046—T 10) 

Industrial fuel gas demonstration plant program. Construction 
permit. Compliance plan. (Delive-able No. 31), 6:44 
(DOE/ET/13046—T17) 

Industrial fuel gas demonstration plant program. Overall 
program plan for Task IX. Technical support. Volume II. 
Pilot plant operations. (Deliverable No. 46), 6:41 
(DOE/ET/13046—T 14) 

Industrial fuel gas demonstration plant program. Overall 
program plan for Task IX. Technical support. Volume I. 
Plan, schedule and organization. (Deliverable No. 46), 6:40 
(DOE/ET/13046—T 13) 

Industrial Fuel Gas Demonstration Plant Program: plan for use 
and disposition of industrial fuel gas, 6:37 
(DOE/ET/13046—T9) 

Industrial Fuel Gas Demonstration Plant Program. Conceptual 
design and evaluation of commercial plant. Volume IV. 
Demonstration plant recommendations (Deliverable Nos. 15 
and 16), 6:51 (DOE/ET/13046—T36) 

Industrial Fuel Gas Demonstration Plant Program. Bid 
packages for materials (Deliverable No. 28), 6:55 
(DOE/ET/13046—TS1) 

Industrial Fuel Gas Demonstration Plant Program. Task III, 
Demonstration plant safety, industrial hygiene, and major 
disaster plan (Deliverable No. 35), 6:56 (DOE/ET/13046— 
T52) 

Industrial Fuel Gas Demonstration Plant Program. Materials 
and licenses report (Deliverable No. 32), 6:57 
(DOE/ET/13046—T63) 

Industrial Fuel Gas Demonstration Plant Program. 
Demonstration plant construction plan (Deliverable No. 37), 
6:58 (DOE/ET/13046—T64) 

Industrial Fuel Gas Demonstration Plant Program. 
Demonstration plant operation plan (Deliverable No. 38), 
6:60 (DOE/ET/13046—T66) 
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Industrial Fuel Gas Demonstration Plant Program. Conceptual 
design and evaluation of commercial plant. Volume III. 
Economic analyses (Deliverable Nos. 15 and 16), 6:61 
(DOE/ET/13046—T67) 

Industrial Fuel Gas Demonstration Plant Program. 
Procurement schedule for long-lead items (Deliverable No. 
48), 6:64 (DOE/ET/13046—T72) 

Industrial Fuel Gas Demonstration Plant Program: Task VIII 
report, demonstration plant economic analysis and 
commercial plant reassessment, 6:52 (DOE/ET/13046—T37) 

Industrial Medium-Btu Fuel Gas Demonstration-Plant 
Program. Technical support report: combustion system data. 
Part 2. Burner conversion survey, 6:163 (DOE/ET/13046— 
T39) 

Industrial Fuel Gas Demonstration Plant Program (Phase 1): 
site evaluation and selection, 6:54 (DOE/ET/13046—T42) 

Industrial Fuel Gas Demonstration Plant Program: 
procurement plan (Procedure for compliance with federal 
laws), 6:59 (DOE/ET/13046—T65) 

Pilot plant test plan, Task IX: technical support. Industrial 
Low-Btu Fuel Gas Demonstration-Plant Program, 6:45 
(DOE/ET/13046—T19) 

Technical support plan for Task IX. Industrial low-Btu fuel 
gas demonstration-plant program. (Deliverable No. 45), 6:43 
(DOE/ET/13046—T 16) 


Design 


Technical support plan for Task IX. Industrial low-Btu fuel 
gas demonstration-plant program. (Deliverable No. 45), 6:43 
(DOE/ET/13046—T 16) 


Economic Analysis 


Industrial Fuel Gas Demonstration Plant Program: Task VIII 
report, demonstration plant economic analysis and 
commercial plant reassessment, 6:52 (DOE/ET/13046—T37) 


Economics 


Industrial Fuel Gas Demonstration-Plant Program. Plans for 
use and disposition of by-products. Final report (Deliverable 
No. 29). , 6:42 (DOE/ET/13046—T15) 


Environmental Impacts 


Industrial Fuel Gas Demonstration Plant Program. Volume III. 
Demonstration plant environmental analysis (Deliverable 
No. 27), 6:36 (DOE/ET/13046—T8) 


Equipment 


Industrial Fuel Gas Demonstration Plant Program. 
Procurement schedule for long-lead items (Deliverable No. 
48), 6:64 (DOE/ET/13046—T72) 

Industrial Fuel Gas Demonstration Plant Program: 
procurement plan (Procedure for compliance with federal 
laws), 6:59 (DOE/ET/13046—T65) 


Functional Models 


Cold flow model test plan. Task IX. Technical support. 
Industrial low-Btu gas demonstration-plant program. 
(Deliverable No. 43), 6:39 (DOE/ET/13046—T12) 


Industrial Medicine 


Industrial Fuel Gas Demonstration Plant Program. Task III, 
Demonstration plant safety, industrial hygiene, and major 
disaster plan (Deliverable No. 35), 6:56 (DOE/ET/13046— 
T52) 


Licenses 


Industrial fuel gas demonstration plant program. License 
agreements for proprietary processes. (Deliverable No. 30), 
6:94 (DOE/ET/13046—T 10) 

Industrial Fuel Gas Demonstration Plant Program. Materials 
and licenses report (Deliverable No. 32), 6:57 
(DOE/ET/13046—T63) 


Manpower 


Industrial Fuel Gas Demonstration Plant Program: staffing 
plan. Deliverable No. 34, 6:62 (DOE/ET/13046—T69) 


Materials 


Industrial Fuel Gas Demonstration Plant Program. Bid 
packages for materials (Deliverable No. 28), 6:55 
(DOE/ET/13046—T51) 


Permit Applications 


Industrial fuel gas demonstration plant program. Construction 
permit. Compliance plan. (Deliverable No. 31), 6:44 
(DOE/ET/13046—T17) 
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Industrial Fuel Gas Demonstration Plant Program. Materials 
and licenses report (Deliverable No. 32), 6:57 
(DOE/ET/13046—T63) 

Industrial Fuel Gas Demonstration Plant Program: 
environmental permit compliance plan, 6:48 
(DOE/ET/13046—T25) 

Pilot Plants 

IGT U-Gas pilot plant developments, 6:87 

Industrial Fuel Gas Demonstration-Plant Program. Technical 
support report. Part 3. Pilot-plant and support studies 
(Deliverable No. 46), 6:53 (DOE/ET/13046—T38) 

Industrial fuel gas demonstration plant program. Overall 
program plan for Task IX. Technical support. Volume I. 
Plan, schedule and organization. (Deliverable No. 46), 6:40 
(DOE/ET/13046—T 13) 

Pilot plant test plan, Task IX: technical support. Industrial 
Low-Btu Fuel Gas Demonstration-Plant Program, 6:45 
(DOE/ET/13046—T 19) 

Planning 

Industrial Fuel Gas Demonstration Plant Program. 
Demonstration plant construction plan (Deliverable No. 37), 
6:58 (DOE/ET/13046—T64) 

Research Programs 

Industrial fuel gas demonstration plant program. Overall 
program plan for Task IX. Technical support. Volume II. 
Pilot plant operations. (Deliverable No. 46), 6:41 
(DOE/ET/13046—T 14) 

Safety 

Industrial Fuel Gas Demonstration Plant Program. Task III, 
Demonstration plant safety, industrial hygiene, and major 
disaster plan (Deliverable No. 35), 6:56 (DOE/ET/13046— 
T52) 

Site Selection 

Industrial Fuel Gas Demonstration Plant Program. Draft Site 

Agreement (Deliverable No. 25), 6:34 (DOE/ET/13046— 


Industrial Fuel Gas Demonstration Plant Program (Phase 1): 
site evaluation and selection, 6:54 (DOE/ET/13046—T42) 
UJM 
See JET MODEL 
ULTRACENTRIFUGE ENRICHMENT PLANTS 
See CENTRIFUGE ENRICHMENT PLANTS 
ULTRASONIC WAVES 
Transmission 
Ultrasonic propagation in Solenhofen limestone at high 
pressures (5 and 10 MHz, up to 25 kbar), 6:1431 

ULTRASONICS 

See ULTRASONIC WAVES 
UNCORRELATED-JET MODEL 

See JET MODEL 
UNDERGROUND BUILDINGS 

See EARTH-COVERED BUILDINGS 
UNDERGROUND EXPLOSIONS 

See also NUCLEAR EXPLOSIONS 

Ground Motion 
Model for ground motion and atmospheric overpressure due to 
underground nuclear explosion, 6:1294 (LA—8554-MS) 
JNDERGROUND MINING 
Method of mining of thick seam materials (Patent), 6:153 
Air Conditioning 

Air conditioning of coal faces by small scale face coolers, 6:140 

(BMFT-FB-HA—80-037) 
Computerized Simulation 

Evaluation of operational constraints in continuous mining 
systems. New and novel systems, 6:148 (FE—8982- 
T1(Vol.I)) 

Evaluation of operational constraints in continuous mining 
systems. Predicting productivity, 6:147 (FE—8982- 
T1(Vol.2)) 

Ground Subsidence 

Early detection of mining damages, 6:1430 (BMFT-FB-T—80- 

039) 
Loists 

Application of internal friction nondestructive evaluation 
technique for wire ropes used in mining operations, 6:146 
(FE—3198-1) 


Mine Haulage 

Technical assessment of patents related to underground coal 
mine haulage. Interim report, June 30, 1976 to October 31, 
1977, 6:151 (TID—28233) 

Technical assessment of patents related to underground coal 
mine haulage. Appendix, Volume 2. Rail Haulage, 6:152 
(TID—28233/2) 

Mining Equipment 

Marketing of coal mining equipment. Evaluation of present 
techniques: suggestions to aid commercialization. Final 
report, 6:145 (DOE/RA/20014—T1) 

Productivity 

Evaluation of operational constraints in continuous mining 
systems. Predicting productivity, 6:147 (FE—8982- 
T1(Vol.2)) 

UNDERGROUND POWER TRANSMISSION 
Construction 

Electric transmission line data for 1977, 6:746 (DOE/EIA— 

0051/1) 
Planning 

Electric transmission line data for 1977, 6:746 (DOE/EIA— 

0051/1) 
UNDERWATER 
Temperature Distribution 

Selective withdrawal and heated water discharge: influence on 
the water quality of lakes and reservoirs. part ii - induced 
mixing with submerged, heated water discharge. Technical 
report, 6:1360 (PB—80-116270) 

UNIFIED GAUGE MODELS 
See also WEINBERG-SALAM GAUGE MODEL 
SO Groups 
Grand unification with the exceptional group Es, 6:1517 
SU Groups 

Unification through a supergroup, 6:1518 (DOE/ER/03992— 

422) 
UNION CARBIDE WASTE PROCESSING SYSTEM 
See PUROX PYROLYSIS PROCESS 
UNIPOLAR TRANSISTORS 
See FIELD EFFECT TRANSISTORS 
UNITED KINGDOM 
Buildings 
City development and planning as aids to transport-system 
design and energy conservation, 6:947 
Waste Disposal 
Waste disposal legislation in the England, 6:1344 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE 
Missing Mass 
Galactic neutrinos and uv astronomy, 6:1504 
UNLEADED GASOLINE 
Prices 

Monthly petroleum product price report, 6:214 (DOE/EIA— 

0032) 
Retail Prices 

Monthly petroleum product price report, 6:214 (DOE/EIA— 

0032) 
Wholesale Prices 
Monthly petroleum product price report, 6:214 (DOE/EIA— 
0032) 
UPSILON RESONANCES 
Particle Production 
Open and hidden charm muoproduction, 6:1479 (LBL—11561) 
URANIUM 
Carbon 12 Reactions 

Energy variation of product mass and charge distributions in 
the interaction of relativistic heavy ions with Ta and U, 
6:1585 (DOE/ER/70035—3) 

Delayed Neutron Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 

Fluorescence Spectroscopy 

Uranium hydrogeochemical and stream sediment 

reconnaissance of the Dalhart NTMS quadrangle, New 





Fluorescence Spectroscopy 


Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX-—207(80)) 
Neon 20 Reactions 
Energy variation of product mass and charge distributions in 
the interaction of relativistic heavy ions with Ta and U, 
6:1585 (DOE/ER/70035—3) 
Phase Studies 
Chemical Engineering Division Fuel Cycle Programs. 
Quarterly progress report, January-March 1979, 6:267 
(ANL—79-45) 
Sorptive Properties 
X-ray photoelectron spectroscopy study of the chemisorption 
of water on uranium and thorium and oxygen on uranium, 
6:1089 
URANIUM 233 
Distribution 
Investigation of the transport of actinide-bearing soil colloids 
in the soil-aquatic environment, 6:1337 (DOE/EV/73012—5) 
Ratio 
Nondestructive fissile isotopic measurement technique for 
uranium-233-uranium-235 fuels using prompt and delayed 
fission neutron counting, 6:266 
Nuclear Reaction Analysis 
Nondestructive fissile isotopic measurement technique for 
uranium-233-uranium-235 fuels using prompt and delayed 
fission neutron counting, 6:266 
URANIUM 235 
Isotope Ratio 
Nondestructive fissile isotopic measurement technique for 
uranium-233-uranium-235 fuels using prompt and delayed 
fission neutron counting, 6:266 
Isotope Separation 
Uranium enrichment by chemical exchange process: Asahi 
Chemical Exchange Process, 6:263 (UCRL-Trans—11624) 
Nuclear Reaction Analysis 
Nondestructive fissile isotopic measurement technique for 
uranium-233-uranium-235 fuels using prompt and delayed 
fission neutron counting, 6:266 
URANIUM 235 TARGET 
Neutron Reactions 
Decay of mass-separated “Ga to levels in even-even Ge, 
6:1572 
Theoretical estimates of decay information for non- 
experimental nuclides, 6:1574 (HEDL-SA—2227-FP) 
URANIUM 238 
Isotope Separation 
Uranium enrichment by chemical exchange process: Asahi 
Chemical Exchange Process, 6:263 (UCRL-Trans—1 1624) 
URANIUM 238 TARGET 
Heavy Ion Reactions 
New results on the spectroscopy and dynamics of fission, 
6:1598 (DOE/ER/01388—452) 
Iron 56 Reactions 
Charge and mass exchange in **Fe-induced reactions (465 
MeV), 6:1589 (LBL— 10688) 
Neon 20 Reactions 
Effect of a density isomer on the distribution of outgoing 
matter in high-energy heavy-ion collisions (393 
MeV/nucleon), 6:1597 (LBL—10688) 
Oxygen 16 Reactions 
Correlated fission fragments emitted in the reaction of '*O on 
238U) at 20 MeV/nucleon, 6:1599 
URANIUM ALLOYS 
See also URANIUM BASE ALLOYS 
Tensile Properties 
Effects of storage environment and nickel plating on the 
mechanical properties of U-0.75 Ti, 6:1082 (SAND—80- 
8227) 
URANIUM BASE ALLOYS 
Heat Treatments 
Vacuum-water production heat treatment of XM774 and 
XM833 depleted uranium-0.75% titanium penetrators, 6:1060 
(NLCO—1166) 
Mechanical Properties 
Ultrasonic measurement of elastic moduli of 17-4 pH stainless 
steel and uranium -2 molybdenum from -40°C to 800°C, 
6:1081 (SAND—80-1121) 
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URANIUM DEPOSITS 
Aerial Prospecting 
Aerial gamma ray and magnetic survey, Montrose detail Area 
2, Colorado. Final report, 6:260 (GJBX— 
212(80)(Vol.2(AREA2)) 
Aerial gamma ray and magnetic survey, Montrose detail Area 
3, Colorado. Final report, 6:261 (GJBX— 
212(80)(Vol.2)(ARE A3)) 
Aerial gamma ray and magnetic survey, Montrose detail Area 
4, Colorado. Final report, 6:259 (GJBX— 
212(80)(Vol.2(AREA4)) 
Exploration 
Hydrogeochemical and stream sediment reconnaissance 
program in central United States, 6:258 (K/UR—21(Pt.5)) 
Prospecting 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
URANIUM DIOXIDE 
Chemical Preparation 
Actinide sulfite tetrahydrate and actinide oxysulfite 
tetrahydrate (Patent), 6:265 
Chemical Reactions 
Chemical Engineering Division Fuel Cycle Programs. 
Quarterly progress report, January-March 1979, 6:267 
(ANL—79-45) 
Dissolution 
Chemical Engineering Division Fuel Cycle Programs. 
Quarterly progress report, January-March 1979, 6:267 
(ANL—79-45) 
Fabrication 
Breeder fuel pellet fabrication from gel-sphere conversion, 
6:769 (HEDL-SA—2187FP) 
Slip 
Plastic deformation in oxide ceramics. Progress report, January 
1-December 31, 1980, 6:1102 (DOE/ER/04217—T1) 
URANIUM HEXAFLUORIDE 
Corrosive Effects 
Bearing assembly and the like for use in corrosive and non- 
corrosive atmospheres (Patent), 6:264 
Emission Spectra 
Temperature dependence of the laser-induced fluorescence of 
UFs in the A—X band, 6:1449 
Fluorescence 
Temperature dependence of the laser-induced fluorescence of 
UFs in the A—X band, 6:1449 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
Chemical Preparation 
Actinide sulfite tetrahydrate and actinide oxysulfite 
tetrahydrate (Patent), 6:265 
URBAN AREAS 
Electric Railways 
Operational requirements and technical development of an 
integrated transport system utilising tramways, railway, and 
metro, 6:968 
Energy Management 
Tulsa, Oklahoma: an approach to community energy 
management planning, 6:1001 
Mass Transit Systems 
Operational requirements and technical development of an 
integrated transport system utilising tramways, railway, and 
metro, 6:968 
Planning 
City development and planning as aids to transport-system 
design and energy conservation, 6:947 
Surface Air 
Wind environments in buildings and urban areas, 6:937 (PUB— 
355) 
Transportation Systems 
Electric vehicles in a large city: future constraints and 
opportunities, 6:972 
Investing and planning for the transition to electric urban 
transportation, 6:1039 
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Wind 
Wind environments in buildings and urban areas, 6:937 (PUB— 
355) 


URETHANE 


Manufacturing 
Preparation and properties of an internal mold release for rigid 
urethane foam, 6:1111 (BDX—613-2510) 
Molding 
Preparation and properties of an internal mold release for rigid 
urethane foam, 6:1111 (BDX—613-2510) 


US DOE 


See also ANL 
ENERGY INFORMATION ADMINISTRATION 
HAPO 
IDAHO CHEMICAL PROCESSING PLANT 
LASL 
ORNL 
SAVANNAH RIVER PLANT 


Research Programs 
Current status and future directions of DOE's Biomass Energy 
Systems Program, 6:886 
Solar energy: program summary document FY 1981, 6:399 
(DOE/CS—0050) 
Solar thermal power systems. Annual technical progress 
report, FY 1979, 6:484 (DOE/CS/04042—1) 
The role of underground coal conversion in the United States 
future, 6:875 
Safety Standards 
Cross-Index to DOE-prescribed industrial safety codes and 
standards, 6:1419 (DOE/TIC—11257) 


US FERC 


(Federal Energy Regulatory Commission.) 
Federal Energy Regulatory Commission regional boundaries, 
6:1770 (DOE/EIA—0189) 


US OSHA 


Indexes 
Cross-Index to DOE-prescribed industrial safety codes and 
standards, 6:1419 (DOE/TIC—11257) 


USA 


See also ALABAMA 
ALASKA 
ARIZONA 
ARKANSAS 
CALIFORNIA 
CENTRAL REGION 
COLORADO 
CONNECTICUT 
DELAWARE 
FLORIDA 
GEORGIA 
GREAT LAKES REGION 
HAWAII 
IDAHO 
ILLINOIS 
INDIANA 
IOWA 
KANSAS 
KENTUCKY 
LOUISIANA 
MAINE 
MARYLAND 
MASSACHUSETTS 
MICHIGAN 
MID-ATLANTIC REGION 
MIDWEST REGION 
MINNESOTA 
MISSISSIPPI 
MISSOURI 
MONTANA 
NEBRASKA 
NEVADA 
NEW HAMPSHIRE 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH ATLANTIC REGION 
NORTH CAROLINA 
NORTH DAKOTA 
OHIO 
OKLAHOMA 
OREGON 
PACIFIC NORTHWEST REGION 
PENNSYLVANIA 
PUERTO RICO 
RHODE ISLAND 
ROCKY MOUNTAIN REGION 
SOUTH CAROLINA 
SOUTH DAKOT4 
SOUTHEAST REGION 


SOUTHWEST REGION 
TENNESSEE 
TEXAS 
UTAH 
VERMONT 
VIRGINIA 
WASHINGTON 
WASHINGTON DC 
WEST VIRGINIA 
WESTERN REGION 
WISCONSIN 
WYOMING 
Biomass Plantations 
Biomass energy conversion, 6:450 
Coal Reserves 
Synthetic liquid fuels development: assessment of critical 
factors. Volume III. Coal resource depletion, 6:141 
(DOE/CS/50115—T4) 
Employment 
Comparative effects of energy technologies on employment, 
6:841 (P—700-79-011) 
Energy Supplies 
Industrial fuel gas: recent developments, 6:93 
Geothermal Gradients 
Geothermal gradient map of the conterminous United States, 
6:585 (LA—8476-MAP) 
HTGR Type Reactors 
Implications for the HTGR from the proposed rulemaking on 
nuclear power reactor siting, 6:772 (DOE/SF/02034—T5) 
Nuclear Explosions 
Compilation of local fallout data from test detonations 1945- 
1962 extracted from DASA 1251. Volume I. Continental US 
tests, 6:1323 (AD-A—079309) 
Petroleum Industry 
Assessment of the effects of alternative policies on the US 
petroleum market using a continuous-system model, 6:880 
Rail Transport 
Coal and the railroads: the challenge and the opportunity, 
6:1362 (CONF-7911117—4) 
Waste Disposal Acts 
Enforcement of the Resource Conservation and Recovery Act, 
6:1343 


UTAH 


Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Air Quality 
Analysis of baseline data from federally leased oil shale tracts 
in Colorado and Utah, 6:1306 (DOE/EV/70031—5) 
Geothermal Resources 
Review of water resource potential for developing geothermal 
resource sites in the western United States, 6:576 (HEDL- 
TME—79-74) 
Insolation 
Site insolation and wind power characteristics: technical report 
western region (south section), 6:404 (DOE/CS/20160— 
01(Vol.6)) 
Meteorology 
Analysis of baseline data from federally leased oil shale tracts 
in Colorado and Utah, 6:1306 (DOE/EV/70031—5) 
Water Requirements 
Review of water resource potential for developing geothermal 
resource sites in the western United States, 6:576 (HEDL- 
TME—79-74) 
Water Resources 
Review of water resource potential for developing geothermal 
resource sites in the western United States, 6:576 (HEDL- 
TME—79-74) 
Wind 
Site insolation and wind power characteristics: technical report 
western region (south section), 6:404 (DOE/CS/20160— 
01(Vol.6)) 





UTAH 
Wind 


UTILITIES 
See ELECTRIC UTILITIES 
PUBLIC UTILITIES 


VACCINIA VIRUS 
Transferases 
[Accumulation of methyl-deficient rat liver messenger 

ribonucleic acid on ethionine administration]. Progress report 
(Methyltransferase activity in Ehrlich ascites tumor cells and 
effects of phorbol ester on methyltransferase activity), 6:1367 
(DOE/EV/10100—1) 

VACUUM PUMPS 


See also CRYOPUMPS 
SPUTTER-ION PUMPS 


Design 
Vacuum pumping concepts for ETF, 6:1742 (GA-A—16071) 
VACUUM SYSTEMS 
Electrical Insulation 
Evaluation of brazing techniques for fabricating large ceramic 
ring assemblies as neutral beam and vacuum pump insulators, 
6:1755 
VALVES 
Design 
Valve means responsive to the operation of a vapor-seal valve 
for preventing fuel spillage from the discharge spout of a 
| vapor-recovery fuel dispensing nozzle (Patent), 6:963 
» VANADIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
Chemical Vapor Deposition 
Chemical vapor deposition of group IVB, VB, and VIB 
elements; a literature review. Information circular, 6:1061 
(PB—80-112675) 
Coatings 
Retention, isotope exchange, and thermal release of hydrogen 
in low z materials, 6:1746 (SAND—80-1745C) 
Sulfidation 
Hydrotreating process utilizing elemental sulfur for 
presulfiding the catalyst (Patent), 6:200 
Thermal Stresses 
Material selection for TFTR limiters, 6:1745 (PPPIL—1719) 
VANADIUM COMPOUNDS 
Catalytic Effects 
Composition and process for removing sulfur scale from 
interstices in petroleum bearing formations and the like to 
improve the flow of petroleum (Patent), 6:184 
VAPOR COMPRESSION REFRIGERATION CYCLE 
Design 
Vapor cycle cooling system (Patent), 6:945 
VAPOR DEPOSITED COATINGS 
Reviews 
Chemical vapor deposition of group IVB, VB, and VIB 
elements; a literature review. Information circular, 6:1061 
(PB—80-112675) 
VAPOR GENERATORS 
See also STEAM GENERATORS 
Fluid Injection 
Methods and apparatus for feeding liquid into apparatus having 
high pressure resistance (Patent), 6:981 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
ELECTRIC-POWERED VEHICLES 
FLYWHEEL-POWERED VEHICLES 
MOTORCYCLES 
TRUCKS 
Fuel Consumption 
Technology assessment of low energy vehicles. Final report, 
Aug 1978-Sep 1979, 6:965 (AD-A—079320) 
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Technology Assessment 
Technology assessment of low energy vehicles. Final report, 
Aug 1978-Sep 1979, 6:965 (AD-A—079320) 
VENTILATION SYSTEMS 
Air Filters 
Fire protection countermeasures for containment ventilation 
systems, 6:1182 (UCRL—84979) 
VERMICULITE 
Sorptive Properties 
Exchange of lyotropic series cations by micaceous vermiculite 
and its weathering products determined by electron 
microscopy and radiochemical analysis. Final technical 
report, June 1, 1965-October 31, 1978, 6:1336 
(DOE/EV/01515—84) 
VERMONT 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0155) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
VESSELS 
See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VIKING SPACE PROBES 
SNAP 19 Battery 
Snap 19 performance update for Pioneer and Viking missions, 
6:330 
VINYLBENZENE 
See STYRENE 
VINYLCYANIDE 
See ACRYLONITRILE 
VIRGIN ISLANDS 
Petroleum refineries in the United States and U.S. territories, 
January 1, 1979, 6:189 (DOE/EIA—0111/79) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
VIRGINIA 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Geological Surveys 
Western limits of detachment and related structures in the 
Appalachian foreland, 6:243 (DOE/METC/SP—80/23) 
Geology 
Geological investigations of Piedmont and Triassic Rocks, 
Central North Carolina and Virginia (with a field trip guide 
on the bedrock geology of south central Virginia). Carolina 
Geological Society field trip guidebook, 6:1423 
(DOE/SR/00001—T2) 
Industrial Wastes 
Potential for utilizing industrial wastes and by-products in 
construction of transportation facilities in Virginia. Part I. 
Final report, 6:997 (PB—80-122989) 
VITAMIN D 
See also CHOLECALCIFEROL 
Metabolism 
Recent progress in vitamin D metabolism and the chemistry of 
vitamin D metabolites, 6:1370 
VITAMIN D-3 
See CHOLECALCIFEROL 
VITRINITE 
See MACERALS 
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VOLCANISM 
Research Programs 
Volcanology at the Los Alamos Scientific Laboratory, 6:1428 
(LASL—80-42(Mini-Review)) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VOMITING 
Radioinduction 
A predictive study of the incidence of vomiting in irradiated 
military personnel. Project report, 1974-1978, 6:1399 (AD- 
A—081165) 


WwW 


WAIRAKEI GEOTHERMAL FIELD 
Ground Subsidence 
Preliminary study of subsidence at Wairakei, New Zealand, 
using a numerical model, 6:631 (LBL—11236) 
WASHINGTON 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Geology 
Bibliography of the geology of the Columbia plateau and 
adjacent areas of Washington, 6:1424 (RHO-BWI-C—82) 
WASHINGTON DC 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
WASTE DISPOSAL 
See also MARINE DISPOSAL 
RADIOACTIVE WASTE DISPOSAL 
Legal Aspects 
Special waste disposal: Illinois style, 6:847 
Toxic and hazardous waste disposal. Volume 3. Impact of 
legislation and implementation on disposal management 
practices, 6:1340 
United States hazardous waste regulatory program, 6:1342 
Waste disposal legislation in the England, 6:1344 
WASTE DISPOSAL ACTS 
Enforcement 
Enforcement of the Resource Conservation and Recovery Act, 
6:1343 
Implementation 
Hazardous waste management in Ohio, 6:848 
Ultimate disposal of hazardous wastes, 6:1341 
United States hazardous waste regulatory program, 6:1342 
WASTE HEAT 
Mixing 
Selective withdrawal and heated water discharge: influence on 
the water quality of lakes and reservoirs. part ii - induced 
mixing with submerged, heated water discharge. Technical 
report, 6:1360 (PB—80-116270) 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE TRANSPORTATION 
Meetings 
Energy from biomass and westes IV: symposium papers, 6:455 


WATER COOLED REACTORS 
Fire Prevention 


WASTE PROCESSING PLANTS 
Operation 
Refuse conversion to methane, 6:1006 
WASTE PRODUCT UTILIZATION 
Feasibility Studies 
Overview of the West Virginia University-Department of 
Energy flyash brick process, 6:1000 
Reviews 
Recycled portland cement concrete pavements. part ii. state-of- 
the-art summary. Final report, 6:998 (PB—80-122997) 
Technology Assessment 
Potential for utilizing industrial wastes and by-products in 
construction of transportation facilities in Virginia. Part I. 
Final report, 6:997 (PB—80-122989) 
WASTE TRANSPORTATION 
Forecasting 
Predicting routes of radioactive wastes moved on the U.S. 
railroad system, 6:271 (CONF-801115—5(Draft)) 
WASTE WATER 
Activation Analysis 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53, interim report No. 30. 
Volume III. Pilot plant development work. Part 6. The fate 
of trace elements in the SRC process (111 references), 6:97 
(DOE/ET/10104—T3) 
Qualitative Chemical Analysis 
Speciation of trace organic ligands and inorganic and 
organometallic compounds in oil shale process waters, 6:252 
(LBL—11167) 
Quantitative Chemical Analysis 
Speciation of trace organic ligands and inorganic and 
organometallic compounds in oil shale process waters, 6:252 
(LBL—11167) 
Waste Processing 
Simultaneous removal of hazardous metals from wastewater 
and disposal of the resultant sludge, 6:1354 
Water Treatment 
Apparatus for separating sludge, oil and the like from 
contaminated water (Patent), 6:227 
Flow-through coalescing separator (Patent), 6:225 
WASTE-FUELED BOILERS 
See REFUSE-FUELED BOILERS 
WATER 
See also GROUND WATER 
HEAVY WATER 
Chemical Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
Chemisorption 
X-ray photoelectron spectroscopy study of the chemisorption 
of water on uranium and thorium and oxygen on uranium, 
6:1089 
Molecular Structure 
Isotope effects in the solution of gases in liquids. Progress 
report, November 1, 1979-October 31, 1980, 6:1168 
(DOE/ER/05031—2) 
Solar Energy Conversion 
Molecular mechanisms underlying solar conversion and energy 
storage by the photocatalytic decomposition of water in 
photosynthesis, 6:474 
Thermodynamic Properties 
Properties of HxO-CO, mixtures for geothermal reservoir and 
wellbore simulators, 6:598 (LBL—11236) 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
PWR TYPE REACTORS 
Containment 
Containment safety margins, 6:802 (SAND—80-2501C) 
Core Flooding Systems 
Measurement of two-phase flow at the core upper plenum 
interface under simulated reflood conditions, 6:790 (CONF- 
801053—3) 
Fire Prevention 
Fire Protection Research Program at Sandia National 
Laboratories, 6:801 (SAND—80-2422C) 





WATER COOLED REACTORS 
Fuel Cycle 


Fuel Cycle 
Alara assessment of spent fuel and nuclear waste transportation 
systems, 6:318 (SAND—80-0794C) 
Loss of Coolant 
Measurement of two-phase flow at the core upper plenum 
interface under simulated reflood conditions, 6:790 (CONF- 
801053—3) 
WATER CURRENT POWER GENERATORS 
Design 
Energy conversion engine (Patent), 6:669 
Hybrid Systems 
Energy conversion engine (Patent), 6:669 
WATER HEATERS 
Energy Conservation 
Energy conservation system for hot water heaters and storage 
tanks (Patent), 6:946 
Energy Efficiency Standards 
Life-cycle cost analysis of major appliances, 6:954 (LBL— 
11338) 
Life-Cycle Cost 
Life-cycle cost analysis.of major appliances, 6:954 (LBL— 
11338) 
WATER POLLUTION 
Diffusion 
Transport and transfer rates in the waters of the continental 
shelf. Annual report, 6:1350 (COO—2185-13) 
Environmental Transport 
Transport and transfer rates in the waters of the continental 
shelf. Annual report, 6:1350 (COO—2185-13) 
Polycyclic Aromatic Hydrocarbons 
Implications to the aquatic environment of polynuclear 
aromatic hydrocarbons liberated from Western Great Plains 
coal. Final report 30 Jun 75-1 Jul 78, 6:1359 (PB—80-115967) 
WATER RESERVOIRS 
See also RESERVOIR ENGINEERING 
Radioactivity 
Radon-222 in potable water supplies in Maine: the geology, 
hydrology, physics and health effects. Completion report, 
6:1357 (PB—80-1 16304) 
Thermal Pollution 
Selective withdrawal and heated water discharge: influence on 
the water quality of lakes and reservoirs. part ii - induced 
mixing with submerged, heated water discharge. Technical 
report, 6:1360 (PB—80-116270) 
WATER RESOURCES 
Mathematical Models 
Energy development and water options in the Yellowstone 
River Basin, 6:1361 (ANL/EES-TM—102) 
Regional Analysis 
Specific problems analysis, technical memorandum 2, phase ii, 
problem screening and documentation of assumptions, region 
20, Hawaii, 6:695 (PB—80-114440) 
WATER SOURCE HEAT PUMPS 
Waste Heat Utilization 
Energy conservation system for hot water heaters and storage 
tanks (Patent), 6:946 
WATER TREATMENT 
Water treatment and heating in spent shale oil retort (Patent), 
6:255 
WATER TREATMENT PLANTS 
Analysis of the photosynthesis energy factory as an integrated 
bioconversion system, 6:465 
WATER VAPOR 
Absorption 
Further characterization of sorbents for environmental 
sampling. Final report Mar 78-Jun 79, 6:1313 (PB—80- 
118763) 
WAVE ENERGY CONVERTERS 
Design 
Ball screw type wave power generator, 6:670 
WEAK INTERACTIONS 
Reviews 
Low energy weak interactions and decays (Partial summary of 
presentations at XXth International Conf. on High Energy 
Physics, Madison, Wisc., July 17-23, 1980), 6:1490 (LBL— 
11510) 
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WEAK NEUTRAL CURRENTS 
P Invariance 
Parity violation in polarized electron scattering, 6:1493 
(SLAC-PUB—2619) 
WEAK PARTICLE DECAY 
Current Algebra 
Electroweak anomaly and current algebra for K — ylv, 6:1505 
(DOE/ER/01545—286) 
Reviews 
Low energy weak interactions and decays (Partial summary of 
presentations at XXth International Conf. on High Energy 
Physics, Madison, Wisc., July 17-23, 1980), 6:1490 (LBL— 
11510) 
WEAPONS 
See also NUCLEAR WEAPONS 
Propulsion 
Advanced concepts for lightweight torpedo propulsion. 
Research report, 1977-1979, 6:837 (AD-A—079034) 
WEATHER 
Economic Impact 
Impact assessments of major climatic and other natural events, 
6:842 
Social Impact 
Impact assessments of major climatic and other natural events, 
6:842 
WEB GROWTH METHOD 
See DENDRITIC WEB GROWTH METHOD 
WEINBERG-SALAM GAUGE MODEL 
SU-2 Groups 
Origin of Higgs fields, 6:1537 
WELDED JOINTS 
Nondestructive Testing 
Underwater nondestructive testing of ship hull welds. Final 
report, 6:1213 (AD-A—079445) 
WELDING 
(All endothermic processes for material joining.) 


See also BRAZING 
LASER WELDING 


Standards 
RDT standard. Class 1 nuclear components (supplement to 
ASME boiler and pressure vessel code, section III, 
subsections NCA and NB), 6:775 (RDT-E—15-2NB-T(6-80)) 
WELDS 
See WELDED JOINTS 
WELL CASINGS 
Materials 
Economic impact of using nonmetallic materials in low to 
intermediate temperature geothermal well construction. 
Volume 1, 6:646 (BNL—51224(Vol.1)) 
WELL COMPLETION 
Drilling Equipment 
Downhole surge tools, method and apparatus (Patent), 6:185 
WELL DRILLING 
See also ROTARY DRILLS 
Demonstration Programs 
Contracts for field projects and supporting research on 
enhanced oil recovery and improved drilling technology, 
6:177 (DOE/BETC—80/3) 
Fire Prevention 
Downhole fire control (Patent), 6:181 
Research Programs 
Contracts for field projects and supporting research on 
enhanced oil recovery and improved drilling technology, 
6:177 (DOE/BETC—80/3) 
WELL LOGGING 
Meetings 
High temperature electronics and instrumentation seminar 
proceedings, 6:601 (SAND—80-0834C) 
WELL LOGGING EQUIPMENT 
Capacitors 
High temperature thick film research, 6:607 (SAND—80- 
0834C) 
Connectors 
Monoconductor cables and cablehead, 6:611 (SAND—80- 
0834C) 
Design 
Development of integrated thermionic circuits for high- 
temperature applications, 6:1218 (SAND—80-0834C) 
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Electric Cables 
Commercial cables for geothermal logging, 6:613 (SAND—80- 
0834C) 
Commercial geothermal logging cables, 6:614 (SAND—80- 
0834C) 
Hostile environment test system for logging cables, 6:615 
(SAND—80-0834C) 
Electrical Properties 
Armored well logging cable for geothermal borehole 
environments, 6:612 (SAND—80-0834C) 
Integrated Circuits 
Commercial hybrids in oil and gas well logging, 6:1286 
(SAND—80-0834C) 
Market 
Developing a market for high temperature technology: the 
need for standards and generic components, 6:605 (SAND— 
80-0834C) 
Materials 
High temperature thick film research, 6:607 (SAND—80- 
0834C) 
New acoustic sensor materials for a geothermal borehole 
televiewer, 6:623 (SAND—80-0834C) 
Mechanical Properties 
Armored well logging cable for geothermal borehole 
environments, 6:612 (SAND—80-0834C) 
Meetings 
High temperature electronics and instrumentation seminar 
proceedings, 6:601 (SAND—80-0834C) 
Microelectronic Circuits 
Commercial hybrids in oil and gas well logging, 6:1286 
(SAND—80-0834C) 
Resistors 
High temperature thick tilm research, 6:607 (SAND—80- 
0834C) 
Standards 
Developing a market for high temperature technology: the 
need for standards and generic components, 6:605 (SAND— 
80-0834C) 
Technology Assessment 
High temperature technology: potential, promise, and payoff, 
6:602 (SAND—80-0834C) 
Service company needs, 6:603 (SAND—80-0834C) 
Transducers 
Quartz resonator pressure transducer for geothermal well 
logging, 6:622 (SAND—80-0834C) 
Temperature, pressure, and flow transducers, 6:621 (SAND— 
80-0834C) 
WELLHEADS 
See also NATURAL GAS WELLS 
OIL WELLS 
Control Systems 
Wireline wellhead equipment for high temperature and high 
pressure application, 6:627 (SAND—80-0834C) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WEST VIRGINIA 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Geological Surveys 
Western limits of detachment and related structures in the 
Appalachian foreland, 6:243 (DOE/METC/SP—80/23) 
WESTERN REGION 


See also ARIZONA 
CALIFORNIA 
HAWAII 
NEVADA 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 


Insolation 

Site insolation and wind power characteristics: technical report 
western region (south section), 6:404 (DOE/CS/20160— 
01(Vol.6)) 

Wind 

Site insolation and wind power characteristics: technical report 
western region (south section), 6:404 (DOE/CS/20160— 
01(Vol.6)) 

WHEAT 
Fermentation 
Ethanol production for automotive fuel usage. Final technical 
report, July 1979-August 1980, 6:667 (DOE/ID/12050—3) 
WIND 
See also STORMS 
Data 

Site insolation and wind power characteristics: technical report 
western region (south section), 6:404 (DOE/CS/20160— 
01(Vol.6)) 

Site insolation and wind power characteristics: technical report 
western region (north section), 6:403 (DOE/CS/20160— 
01(Vol.5)) 

Site insolation and wind power characteristics: technical report 
Midwest region, 6:402 (DOE/CS/20160—01(Vol.4)) 

Site insolation and wind power characteristics: technical report 
Southern region, 6:401 (DOE/CS/20160—O0(Vol.3)) 

Forecasting 

Inclusion of routine wind and turbulence forecasts in the 
Savannah River Plant’s emergency response capabilities, 
6:1299 (DP-MS—80-52) 

Global Aspects 

Wind environments in buildings and urban areas, 6:937 (PUB— 

355) 
Motion 

Wind environments in buildings and urban areas, 6:937 (PUB— 

355) 
WIND POWER 
Availability 

Developing a site selection methodology for wind energy 
conversion systems. Final report, 15 June 1977-15 September 
1978, 6:682 (DOE/ET/20280—3) 

Energy Conversion 

Wind machine system for pushing and lifting loads and having 

improved counterbalancing (Patent), 6:681 
Monitoring 

Developing a site selection methodology for wind energy 

conversion systems. Final report, 15 June 1977-15 September 
1978, 6:682 (DOE/ET/20280—3) 
Prospecting 
Developing a site selection methodology for wind energy 
conversion systems. Final report, 15 June 1977-15 September 
1978, 6:682 (DOE/ET/20280—3) 
Technology Assessment 
Solar-electrics and their integration: a mid 1970's state-of-art 
survey. Draft final report, October 1, 1977-November 15, 
1978, 6:418 (ORO—5624-1(DRAFT)) 
Turbulent Flow 
Statistics of wind fluctuations over complex terrain, 6:683 
(DOE/ET/20560—1) 
WIND POWER PLANTS 
Energy Storage Systems 
Major reduction in electric energy storage costs, 6:925 
Mechanical Structures 
Statical and dynamical testing of different towers for wind 
turbines, 6:675 (ISD—261) 
Power Systems 
MOD-2 wind turbine farm stability study, 6:680 
(DOE/NASA/0134—1) 
Power Transmission 
MOD-2 wind turbine farm stability study, 6:680 
(DOE/NASA/0134--1) 
WIND TURBINES 
See also DIFFUSER AUGMENTED TURBINES 
Economics 
Wind energy systems. Quarterly review, April 1, 1980-June 30, 
1980, 6:671 (SERI/PR—635-770) 





Electric Utilities 
Wind energy systems. Quarterly review, April 1, 1980-June 30, 
1980, 6:671 (SERI/PR—635-770) 
Environmental Impacts 
Wind energy systems. Quarterly review, April 1, 1980-June 30, 
1980, 6:671 (SERI/PR—635-770) 
Feasibility Studies 
Conversion of energy by means of tethered whirlwinds, 6:672 
Flywheel Energy Storage 
Residential flywheel with turbine supply, 6:813 
Performance Testing 
Wind tunnel tests of a 1/30 scale model of a 3.5 megawatt 
wind turbine, 6:679 
Site Selection 
Developing a site selection methodology for wind energy 
conversion systems. Final report, 15 June 1977-15 September 
1978, 6:682 (DOE/ET/20280—3) 
Specifications 
Technology assessment of wind energy conversion systems, 
6:673 (DOE/EV—0103) 
Technology Assessment 
Technology assessment of wind energy conversion systems, 
6:673 (DOE/EV—0103) 
Turbine Blades 
100-kW hingeless metal wind turbine blade design, analysis and 
fabrication, 6:674 (DOE/NASA/9235—75/3) 
WINDING MACHINES 
Design 
Portable cable spooler for wells (Patent), 6:186 
WIND-POWERED PUMPS 
Design 
Wind machine system for pushing and lifting loads and having 
improved counterbalancing (Patent), 6:681 
WISCONSIN 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
wooD 
Performance of wood in a do-it-yourself solar collector. Forest 
Service research note, 6:547 (AD-A—080875) 
Acid Hydrolysis 
Economics of ethanol from wood using GIT process, 6:392 
Bibliographies 
Retrospective search on wood and wood residues as a source 
of chemicals, 6:449 (NP—25139) 
Fuel Consumption 
State Energy Data Report: statistical tables and technical 
documentation, 1960 through 1978, 6:951 (DOE/EIA— 
0214(78)) 
Gasification 
Gasification of biomass in the presence of multiple catalysts for 
the direct production of specific products, 6:458 
Hydrolysis 
Integrated approach to the conversion of lignocellulose from 
wood into useful chemicals. Interim report of progress, 
January 1, 1980-June 30, 1980, 6:463 
Liquefaction 
Production of liquid hydrocarbons by wood hydrogenation, 
6:389 
Pyrolysis 
Preliminary results in the fast pyrolysis of biomass to lower 
olefins, 6:454 
Storage 
Should whole-tree chips for fuel be dried before storage. 
Forest Service research note, 6:445 (AD-A—080876) 
WOOD BURNING APPLIANCES 
Demonstration Programs 
Synthetic fuels demonstration projects, 6:462 
WOOD PRODUCTS INDUSTRY 
See also PAPER INDUSTRY 
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Energy Recovery 
Financial assistance for energy recovery from industrial waste: 
wood, paper, and food processing. Environmental 
assessment, 6:986 (DOE/EA—0124) 
Pollution Control Equipment 
Emission control system and method (Patent), 6:1241 
WOOD WASTES 
Bibliographies 
Retrospective search on wood and wood residues as a source 
of chemicals, 6:449 (NP—25139) 
Fluidized-Bed Combustion 
Pyroflow: a circulating fluid bed reactor for energy production 
from biomass, 6:396 
Gasification 
Demonstration of a pilot plant gas producer using biomass 
residues. Volume I. Summary, 6:451 (P—500-80-035) 
Demonstration of a pilot plant gas producer using biomass 
residues. Volume II. Technical report, 6:452 (P—500-80-036) 
Pyrolysis 
Pyrolytic oils: characterization and data development for 
continuous processing. Final report, 6:448 (EPA-M—724) 
WOOD-FUEL POWER PLANTS 
Analysis of the photosynthesis energy factory as an integrated 
bioconversion system, 6:465 
Commercialization 
Large-scale biomass cogenerated power, 6:457 
Demonstration Programs 
Synthetic fuels demonstration projects, 6:462 
Economic Analysis 
Large-scale biomass cogenerated power, 6:457 
WORKERS 
See PERSONNEL 
WORKING FLUIDS 
Evaluation 
Thermal fluid selection for long-distance heat transmission, 
6:1002 
WYOMING 
Cost and quality of fuels for electric utility plants, 1979, 6:719 
(DOE/EIA—0191(79)) 
Inventory of power plants in the United States: December 
1979, 6:689 (DOE/EIA—0095(79)) 
Major extra-high voltage transmission lines: December 31, 
1977, 6:750 (DOE/EIA—0165) 
Major extra-high voltage transmission lines - December 31, 
1978, 6:747 (DOE/EIA—0165(78)) 
Principal electric facilities maps, 6:687 (DOE/EIA—0057/1-11) 
Principal electric facilities maps, 1979, 6:688 (DOE/EIA— 
0057/1-11(79)) 
Insolation 
Site insolation and wind power characteristics: technical report 
western region (north section), 6:403 (DOE/CS/20160— 
01(Vol.5)) 
Resource Development 
Energy development and water options in the Yellowstone 
River Basin, 6:1361 (ANL/EES-TM—102) 
Wind 
Site insolation and wind power characteristics: technical report 
western region (north section), 6:403 (DOE/CS/20160— 
01(Vol.5)) 


2X DEVICES 
Ultraviolet Spectra 
Extreme ultraviolet study of the 2XIIB neutral-beam-heated 
mirror machine, 6:1670 
X RADIATION 
Reflection 
X-ray coefficient of reflection of acid phthalate crystals across 
the oxygen K-edge region, 6:1115 
XENON 
Chemical Reactions 
Evidence for the rare gas-rare gas halide displacement 
reaction, 6:1135 
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Reactions of the Xe(*P,) and Kr(*P;) resonance states with 
halogen donor molecules, 6:1133 
XENON 136 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
Bombarding energy dependence of nucleon exchange and 
energy dissipation in the strongly damped reaction ?°°Bi + 
196Xe (940 MeV), 6:1594 (LBL—10688) 
XENON BROMIDES 
Chemical Reaction Yield 
Reactions of the Xe(*P;) and Kr(?P;) resonance states with 
halogen donor molecules, 6:1133 
XENON CHLORIDES 
Chemical Reaction Yield 
Reactions of the Xe(*P;) and Kr(*P;) resonance states with 
halogen donor molecules, 6:1133 
XENON FLUORIDES 
Chemical Reaction Yield 
Reactions of the Xe(*P;) and Kr(*P;) resonance states with 
halogen donor molecules, 6:1133 
XENON IONS 
Absorption Spectra 
Electronic states of Ne2*, Are*, Kro*, and Xe2*. II. Absorption 
cross sections for the 1(1/2)/sub u/—+1(3/2)/sub g/, 
1(1/2)/sub g/, 2(1/2)/sub g/ transitions, 6:1453 
Energy-Level Transitions 
Electronic states of Neo*, Aro*, Kro*, and Xe2*. II. Absorption 
cross sections for the 1(1/2)/sub u/—+1(3/2)/sub g/, 
1(1/2)/sub g/, 2(1/2)/sub g/ transitions, 6:1453 
Potential Energy 
Electronic states of Nex*, Ar2*, Kr2*, and Xe2*. II. Absorption 
cross sections for the 1(1/2)/sub u/—+1(3/2)/sub g/, 
1(1/2)/sub g/, 2(1/2)/sub g/ transitions, 6:1453 
X-RAY RADIOGRAPHY 
Energy Dependence 
Relative efficiencies of energy to photographic density 
conversions in typical screen-film systems (X-ray energy), 
6:1389 
Equipment 
Ct scanner with anode scan monitor (Patent), 6:1122 
X-RAY RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
X-RAY SPECTROSCOPY 
Resolution 
Research on atomic and molecular physics. Progress report 1 
September 1979-30 November 1980, 6:1622 
(DOE/ER/06027—2) 
X-RAY TUBES 
CAT Scanning 
Ct scanner with anode scan monitor (Patent), 6:1122 
XYLENES 
Production 
Catalytic hydroprocessing of SRC-II and H-Coal syncrudes for 
BTX feedstocks, 6:101 


YANG-MILLS THEORY 
Bound State 
Massless SU(N) Yang-Mills theory in two dimensions, 6:1539 
Propagator 
Massless SU(N) Yang-Mills theory in two dimensions, 6:1539 
Two-Dimensiozal Calculations 
Massless SU(N) Yang-Mills theory in two dimensions, 6:1539 
YTTERBIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
YTTRIUM 
Sorptive Properties 
Recovery of tritium from molten lithium using yttrium getters, 
6:1087 


ZINC-CHLORINE BATTERIES 
Design 


ZEA MAYS 
See MAIZE 
ZEOLITES 
See also MORDENITE 
Catalytic Effects 
Catalytic conversion of hydrocarbons (Patent), 6:193 
Conversion of synthesis gas to high octane predominantly 
olefinic naphtha (Patent), 6:84 
Process for the treatment of olefinic gasoline (Patent), 6:197 
Two-catalyst hydrocracking process (Patent), 6:192 
ZINC 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Dalhart NTMS quadrangle, New 
Mexico/Texas/Oklahoma, including concentrations of forty- 
two additional elements, 6:257 (GJBX—207(80)) 
Phase Studies 
Chemical Engineering Division Fuel Cycle Programs. 
Quarterly progress report, January-March 1979, 6:267 
(ANL—79-45) 
Solvent Extraction 
Comparison of extractants for plant-available zinc, cadmium, 
nickel, and copper in contaminated soils, 6:1335 
Sulfidation 
Hydrotreating process utilizing elemental sulfur for 
presulfiding the catalyst (Patent), 6:200 
Waste Processing 
Simultaneous removal of hazardous metais from wastewater 
and disposal of the resultant sludge, 6:1354 
ZINC 64 TARGET 
Lithium 6 Reactions 
Alpha-particle transfer to 0° states in the germanium nuclei 
and the role of proton pairing correlations, 6:1573 
ZINC 66 TARGET 
Lithium 6 Reactions 
Alpha-particle transfer to 0° states in the germanium nuclei 
and the role of proton pairing correlations, 6:1573 
ZINC 68 TARGET 
Lithium 6 Reactions 
Alpha-particle transfer to 0* states in the germanium nuclei 
and the role of proton pairing correlations, 6:1573 
ZINC 70 TARGET 
Lithium 6 Reactions 
Alpha-particle transfer to 0° states in the germanium nuclei 
and the role of proton pairing correlations, 6:1573 
ZINC HALIDE PROCESS 
Materials 
Materials for Conoco zinc chloride hydrocracking process, 
6:96 (CONF-801079—2) 
Materials Testing 
Materials for Conoco zinc chloride hydrocracking process, 
6:96 (CONF-801079—2) 
ZINC OXIDES 
Regeneration 
Elemental sulfur-producing high-temperature fuel gas 
desulfurization process, 6:13 (CONF-800802—22) 
Sorptive Properties 
Elemental sulfur-producing high-temperature fuel gas 
desulfurization process, 6:13 (CONF-800802—22) 
ZINC PHOSPHIDES 
Charge Transport 
Systematic computation of the performance of photovoltaic 
cells based on first principles, 6:427 (UCI—18041-80(Pt.1)) 
Optical Properties 
Systematic computaiion of the performance of photovoltaic 
cells based on first principles, 6:427 (UCI—18041-80(Pt.1)) 
ZINC-BROMINE BATTERIES 
Design 
Zinc-bromine battery for energy storage, 6:718 
ZINC-CHLORINE BATTERIES 
Design 
Zinc-chlorine battery in the BEST facility: 1981 (5S MWh). 
6:825 





ZINC-CHLORINE BATTERIES 
Performance Testing 


Performance Testing 
Modeling of zinc-chloride batteries for electric vehicles, 6:1045 
Testing 
Zinc-chlorine battery in the BEST facility: 1981 (S MWh), 
6:825 
ZION STATION UNIT-1 
See ZION-] REACTOR 
ZION-1 REACTOR 
Fuel Cycle 
Extended burnup core management for once-through uranium 
fuel cycles in LWRS. First annual report for the period 1 
July 1979-30 June 1980, 6:776 (DOE/ET/34021—1) 
Fuel Management 
Extended burnup core management for once-through uranium 
fuel cycles in LWRS. First annual report for the period 1 
July 1979-30 June 1980, 6:776 (DOE/ET/34021—1) 
ZIRCALOY 
Deformation 
Mechanical properties of crystalline solids. Progress report, 
December 1, 1979-November 30, 1980, 6:1077 
(DOE/ER/02172—35) 
ZIRCALOY 4 
Oxidation 
“Anomalous” oxide growth during transient-temperature 
oxidation of Zircaloy-4, 6:755 
ZIRCONIUM 
Chemical Vapor Deposition 
Chemical vapor deposition of group IVB, VB, and VIB 
elements; a literature review. Information circular, 6:1061 
(PB—80-112675) 
Mass Spectroscopy 
Methods for fission product analysis by isotope dilution mass 
spectrometry, 6:1124 (ENICO—1061) 
ZIRCONIUM 90 
Giant Resonance 
Giant multipole resonances from inelastic scattering of 152- 
MeV alpha particles, 6:1569 
ZIRCONIUM 90 TARGET 
Alpha Reactions 
Giant multipole resonances from inelastic scattering of 152- 
MeV alpha particles, 6:1569 
ZIRCONIUM COMPOUNDS 
Domain Structure 
Interferometer for the determination of strains due to domain 
switching in ferroelectrics, 6:1116 
Strains 
Interferometer for the determination of strains due to domain 
switching in ferroelectrics, 6:1116 
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CONTRACT UCIMBER INDEX 


Numbers assigned to DOE contracts under which reports an- 
nounced in this publication were prepared are included in this 


index. 


Contract No. 


AC01-76ET10104 


AC01-76ET10251 


AC01-76ET12480 


AC01-77ET10347 


AC01-77ET10386 


AC01-77ET20160 


AC01-77ET28505 


AC01-78CS34281 


AC01-78ET10021 


AC01-78ET10159 


AC01-78ET10327 
AC01-78ET 10329 


AC01-78ET12300 


Abstract No. Report No. 
Washington State Univ., Pullman (USA). 
Nuclear Radiation Center 
6:97 DOE/ET/10104—T3 
6:98 DOE/ET/10104—T4(Vol.1) 
Institute of Gas Technology, Chicago, IL 
(USA) 
6:162 CONF-8008 14—25 
Engineers International, Inc., Downers 
Grove, IL (USA) 
6:151 TID—28233 
6:152 TID—28233/2 
Thermo Electron Engineering Corp., 
Waltham, MA (USA) 
6:1022 TE—7905-267-80 
KVB, Inc., Minneapolis, MN (USA) 
6:724 EPA—600/7-79-237a 
6:725 EPA—600/7-79-237b 
6:726 EPA—600/7-80-064a 
6:727 EPA—600/7-80-065a 
6:728 EPA—600/7-80-065b 
6:729 EPA—600/7-80-082a 
6:730 EPA—600/7-80-082b 
6:731 EPA—600/7-80-112a 
6:732 EPA—600/7-80-112b 
6:733 EPA—600/7-80-136a 
6:734 EPA—600/7-80-136b 
6:735 EPA—600/7-80-137a 
6:736 EPA—600/7-80-137b 
6:737 EPA—600/7-80-138a 
6:738 EPA—600/7-80-138b 
Northrop Services, Inc., Huntsville, AL 
(USA) 
6:401 DOE/CS/20160—O(V ol.3) 
6:402 DOE/CS/20160—01(Vol.4) 
6:403 DOE/CS/20160—01(Vol.5) 
6:404 DOE/CS/20160—01(Vol.6) 
Mitre Corp., McLean, VA (USA). METREK 
Div. 
6:629 DGE—4014-13 
Council of American Building Officials, 
Washington, DC 
6:406 DOE/CS/34281—01 
Springlake Research Center, Woodbine, MD 
(USA) 
6:146 FE—3198-1 
North Carolina Univ., Chapel Hill (USA). 
Dept. of Geology 
6:133 DOE/ET/10159—T1 
6:134 DOE/ET/10159—T2 
6:135 DOE/ET/10159—T3 
6:136 DOE/ET/10159—T4 
6:137 DOE/ET/10159—TS 
Battelle Columbus Labs., OH (USA) 
6:67 FE—3023-7 
JAYCOR, Del Mar, CA (USA) 
6:68 FE—3195-5 
6:69 FE—3195-06 
6:70 FE—3195-07 
6:71 FE—3195-08 
6:72 FE—3195-09 
International Research and Technology 
Corp., McLean, VA (USA) 
6:73 IRT—19600/3 


Contract No. 
AC01-79CS30027 


AC01-79ET15529 


AC01-79ET23108 
AC01-79ET29372 


AC01-79PE70078 


AC01-79RA20014 


AC01-80ET15602 


AC02-76CH00016 


AC02-76CH03000 


Abstract No. 


Report No. 


Automation Industries, Inc., Silver Spring, 
MD (USA). Vitro Labs. Div. 
6:528 SOLAR/1029—80/14 
Westinghouse Electric Corp., Pittsburgh, PA 
(USA). Advanced Energy Systems Div. 
6:902 DOE/ET/15529—T1 
RCA Labs., Princeton, NJ (USA) 
6:413 DOE/ET/23108—S5 
Jet Propulsion Lab., Pasadena, CA (USA) 
6:1029 JPL-PUB—80-91 
RAND Corp., Santa Monica, CA (USA) 
6:223 DOE/PE/70078—T2 
6:878 DOE/PE/70078—T1 
Input Output Computer Services, Inc., 
Washington, DC (USA) 
6:145 DOE/RA/20014—T1 
FluiDyne Engineering Corp., Minneapolis, 
MN (USA) 
6:903 DOE/ET/15602—T1 
Brookhaven National Lab., Upton, NY 
(USA) 
6:328 BNL—28301 
6:513 BNL—28271 
6:646 BNL—51224(Vol.1) 
6:647 BNL—51224(Vol.2) 
6:862 BNL—51202 
6:901 BNL—51062 
6:950 BNL—51239 
6:1027 BNL—S51210 
6:1181 BNL—28375 
6:1244 BNL—28323 
6:1252 BNL—28365 
6:1263 BNL—28188 
6:1264 BNL—28292 
6:1265 BNL—28222 
6:1266 BNL—28379 
6:1271 BNL—28311 
6:1304 BNL—28332 
6:1305 BNL—28347 
6:1322 BNL—28349 
6:1373 BNL—28363 
6:1374 BNL—28423 
6:1387 BNL—28404 
6:1413 BNL—28428 
6:1441 BNL—28280 
6:1446 BNL—28325 
6:1472 BNL—28254 
6:1473 BNL—28263 
6:1474 BNL—28353 
6:1494 BNL—28452 
6:1495 BNL—28492 
6:1498 BNL—28252 
6:1540 BNL-NCS—50496(Ed.2) 
6:1575 BNL—28305 
6:1579 BNL-NCS— 
$0640( Pt. 1)(4thEd.) 
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given in abstract 

NTIS, PC A02/MF A01;I , $1.50 
(all maps). Stock Nos. in abstract 
NTIS, PC A24/MF A01;GPO 
Stock No. 061-003-001 13-1, $9.50 
NTIS, PC A03/MF AO01;TIC, 
EIA Publications Coordinator 
NTIS, PC A02/MF A01;TIC, 
EIA Publications Coordinator 
NTIS, PC A02/MF A01;TIC, 
EIA Publications Coordinator 
NTIS, PC A02/MF AO0}1;TIC, 
EIA Publications C di yr 
NTIS, PC A02/MF AO1;TIC, 
EIA Publications Coordinator 
NTIS, PC A04/MF AO1;TIC, 
EIA Publications Coordinator 
NTIS, PC A02/MF AO1;TIC, 
EIA Publications Coordinator 
NTIS, PC A07/MF A01;GPO 
Stock No. 061-000-00184-1, $3.50 
GPOsubscription for all 50 States-- 
Domestic $32.00/Foreign $40.00, 
single issue--Domestic $1.00/ 
Foreign $1.25 

GPOsubscription for all 50 States-- 
Domestic $32.00/Foreign $40.00, 
single issue--Domestic $1.00/ 
Foreign $1.25 

GPOsubscription for all 50 States-- 
Domestic $32.00/Foreign $40.00, 
single issue--Domestic $1.00/ 
Foreign $1.25 

GPOsubscription for all 50 States-- 
Domestic $32.00/Foreign $40.00, 
single issue--Domestic $1.00/ 
Foreign $1.25 

GPOsubscription for all 50 States-- 
Domestic $32.00/Foreign $40.00, 
single issue--Domestic $1.00/ 
Foreign $1.25 

GPOsubscription for all 50 States-- 
Domestic $32.00/Foreign $40.00, 
single issue--Domestic $1.00/ 
Foreign $1.25 

NTIS, PC A03/MF A01;GPO 
Stock No. 061-003-00123-8, $3.50 
GPOsubscription for all 50 States-- 
Domestic $32.00/Foreign $40.00, 
single issue--Domestic $1.00/ 
Foreign $1.25 

GPOsubscription for all 50 States-- 
Domestic $32.00/Foreign $40.00, 
single issue--Domestic $1.00/ 
Foreign $1.25 

GPOsubscription for all 50 States-- 
Domestic $32.00/Foreign $40.00, 
single issue--Domestic $1.00/ 
Foreign $1.25 

GPOsubscription for al! 50 States-- 
Domestic $32.00/Foreign $40.00, 
single issue--Domestic $1.00/ 
Foreign $1.25 

GPOsubscription for all 50 States-- 
Domestic $32.00/Foreign $40.00, 
single issuc--Domestic $1.00/ 
Foreign $1.25 

GPOsubscription for all 50 States-- 
Domestic $32.00/Foreign $40.00, 
single issue--Domestic $1.00/ 
Foreign $1.25 

GPOsubscription for all 50 States-- 
Domestic $32.00/Foreign $40.00, 
single issue--Domestic $1.00/ 
Foreign $1.25 

NTIS, PC A02/MF A01;GPO 
Stock No. 061-003-00012-6, $2.50 
NTIS, PC A02/MF A01;GPO 
Stock No. 061-003-00105-0, $2.75 
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Availability 


NTIS, PC A02/MF A01;GPO 
subscription--Domestic $4.25/ 
Foreign $5.35, single issue--$1.25 
NTIS, PC A20/MF A01;GPO 
Stock No. 061-003-00033-9, $7.50 
NTIS, PC A0S/MF A01;GPO 
Stock No. 061-003-00090-8, $3.75 
NTIS, PC A07/MF A01;GPO 
Stock No. 061-003-00109-2, $5.00 
NTIS, PC A08/MF AOI 

NTIS, PC A02/MF 


A0!;Discontinued, Contact NEIC, 


C(202)634-5694 

NTIS, PC A05/MF AOl1 

NTIS, PC A02/MF AO1;TIC, 
EIA Publications Coordinator 
NTIS, PC A02/MF AO1;TIC, 
EIA Publications Coordinator 
NTIS, PC A02/MF A01;GPO 
subscription for all 50 States-- 
Domestic $32.00/Foreign $40.00, 
single issue--Domestic $1.00/ 
Foreign $1.25 

NTIS, PC A02/MF AOI;I, 
subscription for all 50 states-- 
Domestic $32.00/Foreign $40.00, 
single issue--Domestic $1.00/ 
Foreign $1.25 

NTIS, PC A02/MF A01;GPO 
subscription for all 50 States-- 
Domestic $32.00/Foreign $40.00, 
single issue--Domestic $1.00/ 
Foreign $1.25 

NTIS, PC A04/MF A01;GPO 
Stock No. 061-003-00063-1, $3.50 
NTIS, PC A07/MF AOI 

NTIS, PC A02/MF AO1;TIC, 
EIA Publications Coordinator 
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NTIS, PC A21/MF A01;GPO 
Stock No. 061-003-00096-7, $10.00 
GPOsubscription, Domestic-- 


$42.00/year, Foreign--$52.50/year; 


single issue, Domestic--$1.25, 
Foreign--$1.60 
NTIS, PC A03/MF AO1 


NTIS, PC A07/MF A01;GPO 
Stock No. 061-003-00106-8, $4.50 


NTIS, PC A07/MF AOl1 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AO! 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AOI 


NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AO1 


NTIS, PC A02/MF AOI 
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Availability 


NTIS, PC A03/MF AO1 


NTIS, PC A02/MF AOI 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AO! 
NTIS, PC A02/MF AO1 


NTIS, PC A03/MF AOl1 
NTIS, PC A03/MF A0Ol 
NTIS, PC A02/MF AOl 


NTIS, PC A02/MF AOl1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AOl 


NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF A0O1 
NTIS, PC A0S/MF AOl1 
NTIS, PC A03/MF AOl1 
NTIS, PC A02/MF AOl 


NTIS, PC A03/MF AOl 
NTIS, PC A03/MF AOl 


NTIS, PC A04/MF AOl 
NTIS, PC A04/MF AO1 
NTIS, PC A04/MF AOl 
NTIS, PC A04/MF AOl 
NTIS, PC A04/MF A0O1 
NTIS, PC A04/MF AO1 
NTIS, PC A04/MF AO1 


NTIS, PC A04/MF A0O1 
NTIS, PC A02/MF A0Ol 
NTIS, PC A02/MF AO1 


NTIS, PC A09/MF AO1 
NTIS, PC Al2/MF AO1 


NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AOl1 


NTIS, PC A04/MF AOI 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AOl 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF AOl1 


NTIS, PC Al2/MF AOl1 
NTIS, PC A02/MF AOl1 
NTIS, PC A04/MF AO1 
NTIS, PC A06/MF AOl1 


NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AOl 
NTIS, PC A10/MF AO! 
NTIS, PC A04/MF AOl 
NTIS, PC A04/MF AOl 
NTIS, PC Al3/MF AOl1 
NTIS, PC A02/MF AO! 
NTIS, PC A03/MF AOl1 
NTIS, PC A09/MF AOI 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF AOI 
NTIS, PC A06/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl1 
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Availability 


NTIS, PC A25/MF AO1 
NTIS, PC Al0/MF AOl 
NTIS, PC All/MF AOl1 
NTIS, PC A07/MF AOI 
NTIS, PC A03/MF AOl 
NTIS, PC A04/MF AOl 
NTIS, PC Al6/MF AOl1 
NTIS, PC A06/MF AOl1 
NTIS, PC A04/MF AO1 
NTIS, PC A05/MF AOl 
NTIS, PC A07/MF AO! 
NTIS, PC A04/MF AOI 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AOl1 
NTIS, PC A03/MF AOl1 
NTIS, PC Al2/MF AO! 
NTIS, PC A04/MF AOl1 
NTIS, PC A04/MF AOl 
NTIS, PC A04/MF AOl1 
NTIS, PC A07/MF AOl1 


NTIS, PC A05/MF AOl 
NTIS, PC A06/MF AOl1 
NTIS, PC A02/MF AOI 
NTIS, PC A04/MF AOl1 


NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A03/MF AOl1 
NTIS, PC A03/MF AO1 


NTIS, PC A02/MF AOl1 
NTIS, PC A05/MF AOl1 
NTIS, PC A05/MF AO1 


NTIS, PC A03/MF AOl1 
NTIS, PC A06/MF AOl 


NTIS, PC A08/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC Al4/MF AOl 
NTIS, PC A08/MF AOl1 


NTIS, PC A04/MF AOl1 
NTIS, PC A04/MF AO! 


NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl1 
NTIS, PC A03/MF AOl 
NTIS, PC A03/MF AOl1 


NTIS, PC A02/MF AOl 
NTIS, PC A03/MF AOl 
NTIS, PC A08/MF AOl 
NTIS, PC A02/MF AOI 
NTIS, PC A08/MF AOl 
NTIS, PC A02/MF AOl1 
NTIS, PC A07/MF AOl1 
NTIS, PC A04/MF AOl1 
NTIS, PC A05/MF AOl1 
PC A02/MF AOl 

NTIS, PC A03/MF AOl 
NTIS, PC A0S/MF AOI 
NTIS, PC A02/MF AOl 
NTIS, PC A07/MF AO! 
PC A03/MF AOl 

NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A03/MF AOl1 
NTIS, PC A02/MF AO! 
NTIS, PC A02/MF AOl 
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PC A02/MF AOl1 
PC A04/MF AOl 
PC A07/MF AOl1 
PC A04/MF AOl 
PC A82/MF AO! 


PC A02/MF AOl 
PC A03/MF AOl 


PC A05/MF AO1 


PC All/MF AOl 
PC A24/MF AOI 
PC All/MF AOl 
PC A07/MF AOl 
PC A10/MF AOI 
PC Al10/MF AOl1 
PC A10/MF AOl 
PC Al10/MF AOl 
PC A10/MF AOl 
PC A03/MF AOl 
PC A03/MF AOl 
PC All/MF AOI 
PC A03/MF AOl 


PC A02/MF AOl 
PC A03/MF AOl 
PC A0S/MF AOl 


PC A02/MF AOl1 
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Availability 


NTIS, PC A03/MF AOl 
NTIS, PC A09/MF AOI 
NTIS, PC A08/MF AOl1 
NTIS, PC A02/MF AOl 


NTIS, PC A06/MF AOI 
NTIS, PC A0S/MF AOl1 
NTIS, PC A02/MF AO! 
NTIS, PC A03/MF AOl 
TIC 

NTIS, PC A04/MF AOI 
NTIS, PC A03/MF Adi 


NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AOl 
NTIS, PC A03/MF AOl1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AOI 


NTIS, PC A04/MF AOl 
NTIS, PC A06/MF AO1 


NTIS, PC A03/MF AOl 
NTIS, PC A09/MF AOl1 
NTIS, PC A10/MF AO1 


NTIS, PC A04/MF AO1 
NTIS, PC A03/MF AOI 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AO1 
NTIS, PC A06/MF AOl1 
NTIS, PC AOS/MF AO1 


NTIS, PC All/MF AOl1 


NTIS, PC A03/MF AOl1 
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NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AOl 
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NTIS, PC A41/MF AOl 
NTIS, PC A03/MF AOl1 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AOl1 


NTIS 


NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AOI 
NTIS, PC A03/MF AOl 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOI 


NTIS, PC A15/MF AOl1 
NTIS, PC A0S/MF AOI 
NTIS, PC A06/MF AO1 
NTIS, PC A03/MF AOI 
See ORNL/TM-7341 
NTIS, PC A04/MF AOI 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AOI 
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NTIS 
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4,211,608 6:122 4,213,793 6:16 
4,211,611 6:12 4,213,797 6:932 
4,211,612 6:123 4,213,798 6:428 
4,211,613 6:640 4,213,803 6:1086 
4,211,620 5:363 4,213,808 6:1206 
4,211,621 6:374 4,213,815 6:831 
4,211,631 6:103 4,213,826 6:7 
4,211,632 6:107 4,213,827 6:8 
4,211,633 6:17 4,213,828 6:9 
4,211,634 6:192 4,213,829 6:118 
4,211,635 6:193 4,213,830 6:1211 
4,211,636 6:194 4,213,836 6:1143 
4,211,637 6:195 4,213,845 6:208 
4,211,638 6:210 4,213,846 6:108 
4,211,639 6:196 4,213,847 6:4 
4,211,640 6:197 4,213,848 6:10 
4,211,642 6:18 4,213,849 0:1107 
4,211,659 6:228 4,213,850 6:250 
4,211,662 6:233 4,213,856 6:1178 
4,211,669 6:79 4,213,862 6:102 
4,211,672 6:124 4,213,863 6:225 
4,211,673 6:21 4,213,865 6:227 
4,211,718 6:380 4,213,866 6:184 
4,211,740 6:395 4,213,869 6:209 
4,211,747 6:1269 4,213,881 6:191 
4,211,748 6:125 4,213,883 6:1624 
4,211,753 6:1126 4,213,929 6:564 
4,211,754 6:1127 4,213,944 6:119 
4,211,757 6:265 4,213,945 6:120 
4,211,758 6:1099 4,213,946 6:121 
4,211,761 6:126 4,213,947 6:1241 
4,211,828 6:911 4,213,953 6:393 
4,211,833 6:822 4,214,042 6:1092 
4,211,885 6:198 4,214,045 6:832 
4,211,888 6:912 4,214,110 6:378 
4,211,889 6:913 RE30,347 6:1426 
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' PB- 8855 6:1158 NTIS, PC A10/MF AO! 


80-101272 6:969 NTIS, PC A18/MF AO! 8855 6:1159 NTIS, PC Al0/MF AOI 
80-106578 6:974 NTIS, PC A02/MF AO1 8855 6:1160 NTIS, PC Al0/MF AO1 
80-108707 6:224 NTIS, PC A06/MF AO! 8855 6:1161 NTIS, PC Al0/MF A0O1 
80-110935 6:976 NTIS, PC Al3/MF AOI! 8855 6:1162 NTIS, PC Al0/MF AOl1 
80-110943 6:977 NTIS, PC A04/MF AOI 8855 6:1163 NTIS, PC Al0/MF A01 
80-110950 6:978 NTIS, PC A08/MF AOl1 8855 6:1164 NTIS, PC A10/MF AOl 
80-1 10968 6:967 NTIS, PC All/MF AOl 8855 6:1165 NTIS, PC A10/MF AOl1 
80-112675 6:1061 NTIS, PC A03/MF AO1 8855 6:1166 NTIS, PC Al10/MF AOl1 
80-112972 6:851 NTIS, PC A03/MF AOl1 PPPL- 
80-112980 6:852 NTIS, PC A07/MF AOl 1694 6:1673 NTIS, PC A02/MF AOl 
80-113228 6:256 NTIS, PC Al8/MF AOl 1695 6:1662 NTIS, PC A03/MF AOl1 
80-113509 6:693 NTIS, PC A03/MF AOl1 1698 6:1707 NTIS, PC A04/MF AOl 
80-113624 6:1268 NTIS, PC A07/MF AOl 1709 6:1674 NTIS, PC A02/MF AOl 
80-113632 6:694 NTIS, PC A06/MF AO1 1710 6:1675 NTIS, PC A02/MF AOl1 
80-113657 6:1309 NTIS, PC All/MF AOl 1712 6:1663 NTIS, PC A02/MF AOl1 
80-113798 6:1019 NTIS, PC A04/MF AOl 1713 6:1653 NTIS, PC A02/MF AO1 
80-113855 6:722 NTIS, PC A09/MF AOl 1715 6:1684 NTIS, PC A03/MF AOI 
80-114275 6:1005 NTIS, PC A09/MF AOI 1718 6:1708 NTIS, PC A03/MF AO1 
80-114440 6:695 NTIS, PC A07/MF AOl1 1719 6:1745 NTIS, PC A03/MF AOl 
80-114549 6:1328 NTIS, PC Al1/MF AOl PUB- 
80-114663 6:229 NTIS, PC A0S/MF A0O1 355 6:521 NTIS, PC A09/MF A0Ol 
80-115298 6:520 NTIS, PC A10/MF AOl 355 6:522 NTIS, PC A09/MF AO1 
80-115892 6:154 NTIS, PC A02/MF AOl 355 6:523 NTIS, PC A09/MF AOl 
80-115959 6:1235 NTIS, PC A03/MF AOl 355 6:524 NTIS, PC A09/MF AOl1 
80-115967 6:1359 NTIS, PC A08/MF AO1 355 6:525 NTIS, PC A09/MF AO! 
80-115975 6:1020 NTIS, PC A02/MF AOl1 355 6:526 NTIS, PC A09/MF AO1 
80-115983 6:1016 NTIS, PC A02/MF AOl1 355 6:527 NTIS, PC A09/MF AO1 
80-115991 6:1021 NTIS, PC A02/MF AOl1 355 6:557 NTIS, PC A09/MF AO1 
80-116023 6:1364 NTIS, PC A03/MF AOl 355 6:937 NTIS, PC A09/MF AO! 
80-116056 6:230 NTIS, PC A02/MF AOl 355 6:938 NTIS, PC A09/MF AOl 
80-116163 6:1310 NTIS, PC A04/MF AO1 355 6:956 NTIS, PC A09/MF AOI 
80-116270 6:1360 NTIS, PC A05/MF AO1 372 6:853 NTIS, PC A02/MF AO1 
80-116304 6:1357 NTIS, PC AO7/MF AOl R- 
80-116478 6:240 NTIS, PC A10/MF A0l 2488-DOE 6:878 See DOE/PE/70078-T1 
80-117039 6:1236 NTIS, PC A09/MF AO1 2510-DOE 6:223 See DOE/PE/70078-T2 
80-117054 6:1405 NTIS, PC A0S/MF AOI RDT-E- 
80-117658 6:1311 NTIS, PC A03/MF AOI ¥ . ” 
80-117906 6:741 NTIS, PC A1S/MF AOI ua" «SCO wens 
80-117914 6:742 NTIS, PC A17/MF AOI (10-80)y 6-774 RSO 
80-118342 6:723 NTIS, PC A06/MF AOl RFP. 
80-118474 6:453 NTIS, PC All/MF AOl o 
80-118557 6:1312 NTIS, PC A02/MF AOl1 RD BWC 1319 BOERS, PC AGB/RET' ABs 
80-118664 6:962 NTIS, PC A08/MF AOI 60 6:300 NTIS, PC A99/MF AOI 
80-118706 6:1237 NTIS, PC A1l3/MF AOl 6 6:301 NTIS, PC A03/MF AOI 
80-118722 6:1352 NTIS, PC Al2/MF AOl 82 6:1424 NTIS. PC A03/MF AOI 
80-118763 6:1313 NTIS, PC A03/MF AOl1 RHO-CD- 5 F 
80-118771 6:1314 NTIS, PC A04/MF AOl 
80- 118946 6:1315 NTIS, PC A06/MF AO! <> ous aun be natu aaa 
ape pony be og PC A08/MF AOl RHO-SA- " ‘ 
6: , PC AOS/MF AOl 
80-120975 6:1353 NTIS, PC Al7/MF AO! a 6:287 NTIS, PC A03/MF AO! 
80-120991 6:1401 NTIS, PC . 
80-122104 6:1003 NTIS, PC AMP pr Pn y5 6:284 See ORNL/EIS-154/V1 
oi alaees ote ne 2 prnped ~ 1388-811 6:1525 NTIS, PC A06/MF AOI 
80-122989 6:997 NTIS, PC A0S/MF AO! 1388-821 6:1526 NTIS, PC A04/MF AOl1 
80-122997 6:998 NTIS, PC A03/MF AO! RPDL- 
80-123011 6:1056 NTIS, PC A03/MF AO 80-14 6:1661 See DOE/ET/53004-2 
80-802226 6:419 NTIS PCNOI/MF NOI SAN- 
80-802234 6:420 NTIS PCNO1/MF NOI 1109-8/y11 6:494 NTIS, MF AOl 
80-803273 6:1202 NTIS PCNO1/MF NO1 1196-7 6:924 NTIS, PC A04/MF AOl 
80-803570 6:149 NTIS PCNO1/MF NO! 1570-2/y2 6:507 NTIS, PC A99/MF AOl 
80-803588 6:150 NTIS PCNO1/MF NO! 2068-1 6:636 NTIS, PC A08/MF AOl 
80-803612 6:1203 NTIS PCNO1/MF NO! 2068-1 6:637 NTIS, PC A08/MF AOl 
80-803653 6:1316 NTIS PCNO1/MF NO! 2068-1 6:638 NTIS, PC A08/MF AOl 
80-803661 6:1317 NTIS PCNO1/MF NOI 2068-1 6:639 NTIS, PC A08/MF AOl 
80-803679 6:1409 NTIS PCNO1/MF NO}! 3042-4 6:421 NTIS, PC A03/MF AO! 
80-803687 6:1415 NTIS PCNO1/MF NO! SAND- 
80-803778 6:554 NTIS PCNO1/MF NO! 79-1010 6:558 NTIS, PC A0S/MF AO1 
80-803786 6:555 NTIS PCNO1/MF NO1 79-1027 6:1249 PC E02/MF, $3.50 
6:556 NTIS PCNOI/MF NO! 79-2212 6:304 NTIS, PC A03/MF AOl 
79-2250 6:305 NTIS, PC A03/MF AOl1 
6:776 See DOE/ET/34021-1 79-2468 6:306 NTIS, PC A03/MF AOl1 
79-8756 6:1017 NTIS, PC A02/MF AOl 
6:1724 NTIS, PC A03/MF AO1 80-0060C 6:1186 NTIS, PC A02/MF AOl1 
6:285 NTIS, PC A08/MF AO} 80-0061C 6:1187 NTIS, PC A02/MF AOl 
6:782 NTIS, PC A03/MF AOl1 80-0074 6:206 NTIS, PC A02/MF AOl 
6:286 NTIS, PC A10/MF AO1 80-0085C 6:1188 NTIS, PC A02/MF AOl1 
3517 6:131 NTIS, PC A07/MF AOl1 80-0231 6:1291 NTIS, PC A03/MF AO1 
3525(Vol.1)y 6:320 NTIS, PC A99/MF AOl 80-0761C 6:1189 NTIS, PC A02/MF AOl 
3525(Vol.2)y 6:321 NTIS, PC Al3/MF AOl 80-0781C 6:307 NTIS, PC A02/MF AOl 
3555 6:1318 NTIS, PC A22/MF AOl 80-0794C 6:318 NTIS, PC A02/MF AOl1 
3565 6:879 NTIS, PC A03/MF AO1 80-0834C 6:599 NTIS, PC All/MF AOl 
4000(V ol.4)y 6:485 NTIS, PC A04/MF AO1 80-0834C 6:601 NTIS, PC All/MF AOl 
PNL-SA- 80-0834C 6:602 NTIS, PC Al1/MF AOl 
8855 6:797 NTIS, PC A1l0/MF AO1 80-0834C 6:603 NTIS, PC All/MF AOl 
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6:604 NTIS, PC All/MF AOl 351-461 6:486 NTIS, PC A08/MF AO1 
6:605 NTIS, PC All/MF AOl1 8002-5-T1 6:472 NTIS, PC A06/MF AOl1 
6:606 NTIS, PC All/MF AOl 8104-2-T2 6:426 NTIS, PC A04/MF AOI 
6:607 NTIS, PC All/MF AOl1 98323-1 6:497 NTIS, PC A07/MF AOl1 
6:608 NTIS, PC All/MF AO1 SLAC- 
6:609 NTIS, PC All/MF A0O1 224 6:1260 NTIS, PC A99/MF AOI 
6:610 NTIS, PC All/MF AOl 224 6:1274 NTIS, PC A99/MF AOl 
6:611 NTIS, PC All/MF A0Ol 224 6:1469 NTIS, PC A99/MF AO1 
6:612 NTIS, PC All/MF AOl1 224 6:1470 NTIS, PC A99/MF AOI 
6:613 NTIS, PC All/MF AOl 224 6:1480 NTIS, PC A99/MF AO1 
6:614 NTIS, PC All/MF AOl 224 6:1481 NTIS, PC A99/MF AOl1 
80-0834C 6:615 NTIS, PC All/MF AO1 224 6:1482 NTIS, PC A99/MF A0O1 
80-0834C 6:616 NTIS, PC A11/MF AOl 224 6:1483 NTIS, PC A99/MF AO1 
80-0834C 6:617 NTIS, PC All/MF AOl1 224 6:1500 NTIS, PC A99/MF AOI 
80-0834C 6:618 NTIS, PC All/MF AOl1 224 6:1501 NTIS, PC A99/MF AOl1 
80-0834C 6:619 NTIS, PC Al1/MF AOl1 224 6:1509 NTIS, PC A99/MF AO1 
80-0834C 6:620 NTIS, PC A1l/MF AOl 224 6:1514 NTIS, PC A99/MF AO1 
80-0834C 6:621 NTIS, PC All/MF AOl1 224 6:1527 NTIS, PC A99/MF AOl 
80-0834C €:622 NTIS, PC All/MF AOl1 224 6:1528 NTIS, PC A99/MF AOl 
80-0834C 6:623 NTIS, PC Al1/MF AO1 224 6:1529 NTIS, PC A99/MF AOl1 
80-0834C 6:624 NTIS, PC All/MF AOl 224 6:1530 NTIS, PC A99/MF AOl 
80-0834C 6:625 NTIS, PC All/MF A0Ol 224 6:1531 NTIS, PC A99/MF AO1 
80-0834C 6:626 NTIS, PC All/MF AOl1 229 6:1261 NTIS, PC A09/MF AOI 
80-0834C 6:627 NTIS, PC Al1/MF AOl 232 6:1280 NTIS, PC A04/MF AO1 
80-0834C 6:650 NTIS, PC All/MF AOl SLAC-PUB- 
80-0834C 6:651 NTIS, PC All/MF AOl1 2550 6:1484 NTIS, PC A02/MF AO1 
80-0834C 6:652 NTIS, PC All/MF AOl 2558 6:1491 NTIS, PC A02/MF AO1 
80-0834C 6:653 NTIS, PC All/MF AOI 2563 6:1485 NTIS, PC A03/MF A0Ol 
80-0834C 6:654 NTIS, PC All/MF AOl 2573 6:1486 NTIS, PC A02/MF AOl 
80-0834C 6:655 NTIS, PC Al1l/MF AOl 2580 6:1532 NTIS, PC A02/MF AO1 
80-0834C 6:1218 NTIS, PC All/MF AO1 2581 6:1512 NTIS, PC A02/MF AOl1 
80-0834C 6:1285 NTIS, PC All/MF AO1 2587 6:1503 NTIS, PC A02/MF AOl 
80-0834C 6:1286 NTIS, PC All/MF AOl1 2589 6:1487 NTIS, PC A02/MF AO1 
80-0834C 6:1287 NTIS, PC All/MF AOl 2590 6:1492 NTIS, PC A02/MF AOl1 
80-0834C 6:1288 NTIS, PC A11/MF AOl1 2591 6:1507 NTIS, PC A02/MF AOI 
80-0881 6:1103 NTIS, PC A04/MF AO1 2593 6:1488 NTIS, PC A02/MF AOl 
80-1121 6:1081 NTIS, PC A03/MF AO1 2594 6:1502 NTIS, PC A02/MF AOl 
80-1230C 6:1631 NTIS, PC A02/MF AOl1 2603 6:1471 NTIS, PC A03/MF AOl 
80-1435 6:1784 NTIS, PC A03/MF AOl1 2605 6:1533 NTIS, PC A03/MF AO1 
80-1455/y1 6:235 NTIS, PC A04/MF AOl1 2606 6:1275 NTIS, PC A03/MF AOl1 
80-1455/y2 6:236 NTIS, PC A03/MF AO1 2610 6:882 NTIS, PC A02/MF A0Ol 
80-1508C 6:830 NTIS, PC A02/MF AO1 2619 6:1493 NTIS, PC A02/MF AOl1 
80-1566C 6:308 NTIS, PC A02/MF A0O1 2621 6:1250 NTIS, PC A02/MF AO1 
80-1681 6:559 NTIS, PC A04/MF AO1 SOLAR/1029- 
80-1707 6:560 NTIS, PC A02/MF AO1 80/y14 6:528 NTIS, PC A0S/MF AO1 
80-1733 6:1219 NTIS, PC A03/MF AO1 TAC-H- 
80-1740 6:1455 NTIS, PC A03/MF AOl1 80-001 6:362 Univ. of New Mexico, 
80-1745C 6:1746 NTIS, PC A04/MF AO}1 Technology Application Center, 
80-1862/y1 6:1292 NTIS, PC A0S/MF AOl1 Albuquerque 
80-1905C 6:1062 NTIS, PC A02/MF AOI TAC-HP- 
80-1940C 6:1422 NTIS, PC A02/MF AOl1 80-002 Technology Application Center, 
80-1944C 6:1295 NTIS, PC A02/MF AO1 Univ. of New Mexico, 
80-1945C 6:1054 NTIS, PC A02/MF AO1 Albuquerque 
80-1954C 6:1174 NTIS, PC A03/MF AOl TAC-RS- 
80-2035C 6:309 NTIS, PC A02/MF AOI 80-002 University of New Mexico, 
80-2096C 6:310 NTIS, PC A02/MF AO1 Technology Application Center, 
80-2162C 6:1444 NTIS, PC A07/MF AO1 Albuquerque 
80-2210C 6:1259 NTIS, PC A02/MF AOl 80-003 Albuquerque, New Mexico; 
80-2223C 6:1785 NTIS, PC A02/MF AO1 Technology Application Center 
80-2304C 6:798 NTIS, PC A02/MF AOl1 (1980). 
80-2313C 6:799 NTIS, PC A02/MF AOI TAUP- 
80-2345C 6:499 NTIS, PC A02/MF AOl1 132-80 6:1518 See DOE/ER/03992-422 
80-2352C 6:322 NTIS, PC A02/MF AO1 TE- 
80-2396C 6:800 NTIS, PC A02/MF AOl1 4237-38-79 6:917 See COO-3056-45 
80-2414C 6:311 NTIS, PC A02/MF AOl 7905-267-80 6:1022 NTIS, PC A04/MF AOI 
80-2422C 6:801 NTIS, PC A02/MF AOl1 TID- 
80-2501C 6:802 NTIS, PC A02/MF AO1 28233 6:151 NTIS, PC A05S/MF AOl 
80-6021 6:1063 NTIS, PC A02/MF AOl 28233/y2 6:152 NTIS, PC A24/MF AOl 
80-6022 6:1085 NTIS, PC A02/MF AO! 293000 6:478 NTIS, PC Al3/MF AOl 
80-7013 6:477 NTIS, PC A09/MF AOI UCI- 
80-7121 6:1329 NTIS, PC E02/MF, $3.50 18041-80(Pt.1)y 6:427 NTIS, PC A03/MF AOl1 
80-8027 6:495 NTIS, PC A03/MF AOI UCID- 
80-8034 6:1279 NTIS, PC A03/MF AOi 17893 6:312 NTIS, PC A04/MF AOI 
80-8227 6:1082 NTIS, PC A03/MF AO1 18521 6:656 NTIS, PC A03/MF AOl 
80-8230 6:1786 NTIS, PC A03/MF AOl 18683 6:754 NTIS, PC A02/MF AOl 
80-8235 6:496 NTIS, PC A03/MF AOl 18806 6:1718 NTIS, PC A02/MF AOl1 
80-8617 6:1209 NTIS, PC A02/MF AOI 18817 6:1281 NTIS, PC A04/MF AOI 
SERI/PR- 18819 6:1282 NTIS, PC A02/MF AOl 
0-9010-1 6:422 NTIS, PC A02/MF AOl 18820 6:1621 NTIS, PC A02/MF AOl 
635-770 6:671 NTIS, PC Al0/MF AOl1 6:1787 NTIS, PC A04/MF AOl 
8058-1-T1 6:423 NTIS, PC A02/MF AO1 UCLA- 
8104-4-T2 6:424 NTIS, PC A03/MF AOl1 12-1253 6:1332 NTIS, PC A09/MF AOl 
8119-2-T3 6:425 NTIS, PC A04/MF AO1 80/yTEP/y17 6:1505 See DOE/ER/01545-286 
9175-1-T1 6:471 NTIS, PC A02/MF AOI UCRL- 
SERI/TR- 15081(Pt.2)y 6:1427 NTIS, PC A0S/MF AOl1 
332-416(Vol.1)y 6:921 NTIS, PC A04/MF AOl 15271 6:1204 NTIS, PC A03/MF AOl 
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15281 6:753 NTIS, PC A09/MF AOI 
15284 6:1747 NTIS, PC A02/MF AO! 
15285 6:1731 NTIS, PC A02/MF AOI 
15291 6:1709 NTIS, PC A03/MF AOI 
15292 6:1732 NTIS, PC A0S/MF AOI 
$0400(V ol. 15)y(Pt.F):1549 NTIS, PC A03/MF AO! 
52916 6:1788 NTIS, PC A03/MF AOI 
52960-3 6:1176 NTIS, PC A19/MF AOI 
52994 6:1434 NTIS, PC Al2/MF AO! 
82908 6:1719 NTIS, PC A02/MF AOI 
83794 6:1733 NTIS, PC A03/MF AOI 
83995 6:313 NTIS, PC A02/MF AOI 
84070 6:1320 NTIS, PC A02/MF AOI 
84071 6:1301 NTIS, PC A02/MF AOI 
84153 6:314 NTIS, PC A02/MF AOI 
84211 6:1075 NTIS, PC A02/MF AOI 
84233 6:1654 NTIS, PC A02/MF AOI 
84234 6:1710 NTIS, PC A02/MF AO 
84269 6:1697 NTIS, PC A02/MF AO1 
84299 6:1711 NTIS, PC A02/MF AO! 
84309 6:1712 NTIS, PC A02/MF AO! 
84924 6:1748 NTIS, PC A02/MF AO! 
84979 6:1182 NTIS, PC A04/MF AOI 
85012 6:1445 NTIS, PC A02/MF AOI 
85015 6:1720 NTIS, PC A02/MF AO 
$5019 6:535 NTIS, PC A02/MF AO! 
UCRL-Trans- 
11624 
UILU-ENG- 
80-1724 See COO-2383-0070 
UIUCDCS-R- 
80-1013 See COO-2383-0070 
UNI-SA- 
7 


3 
UNI-TR- 


6 
UPR- 

0081 NTIS, PC A02/MF AOl 
UR- 

3490-1805 NTIS, PC A03/MF AOI 
USGS-OFR- 

80-847 NTIS, PC A0S/MF AO1 
UTRC-R- 

80-954876-1 See DOE/ET/53087-2 
UWFDM- 

350 NTIS, PC A02/MF A0O1 


6:263 NTIS, PC A03/MF AOl 


NTIS, PC A03/MF AOI 


NTIS, PC A06/MF AO1 


y- 
2198 NTIS, PC A02/MF AOl 
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